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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a liquid crystal display 
control equipment which is capable of reducing the total power 
consumption. of a system by dynamically changing a liquid. crystal 
driving duty ratio J n. accordance with the operating state of the 
system and which is capable of performing the driving of a liquid 
crystal display by setting an optimum liquid crystal driving voltage 
and an optimum liquid crystal driving bias condition easily in 
accordance witch the liquid crystal driving duty ratio in the case of 
performing such a variable duty display. 

SOLUTION: In this liquid crystal display control equipment 2, a 
driving duty selecting register and a driving bias selecting register 
which are rewritable from a microprocessor are provided. The 
equipment is made to selectively perform a display on one part of a 
liquid crystal display panel 1 with a low voltage and a low duty drive 
by changing the set values of the driving duty selecting register 
and the driving bias selecting register in the case of changing over 
the display from the display of the whole surface of the liquid 
crystal display panel 1 to the display of only rows of one part of 
the display panel. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The display memory which memorizes the cord data corresponding to the character pattern 

which should be displayed, The character generator memory which stores two or more character 

patterns, The segment driver which forms and outputs the segment signal which controls lighting and 

the astigmatism LGT of a pixel according to the read pattern data, The common driver which forms and 

outputs the common signal which carries out the Rhine selection drive to time sharing, The timing 

generating circuit which can change the drive duty in the time-sharing drive by this common driver, It 

has the drive bias circuit which can change a liquid crystal drive bias ratio, and the booster circuit which,. . 

generates liquid crystal driver voltage higher than the supply voltage of a system of operation. It is the 

liquid crystal display control unit which drives the liquid crystal display panel which has the pixel which 

was equipped with two or more common electrodes and segment electrodes, and ;has been arranged in 

the shape of a dot matrix with the output signal of the above-mentioned segment driver and a common- 

driver, and performs a character pattern display. A drive duty setting means* by which the drive duty by . : - 

the above-mentioned timing generating circuit can be set up, and a drive- bias setting means by which- 

the drive bias ratio in the above-mentioned drive bias circuit can be set up^are established. The liquid •-.£ •:. 

crystal display control unit characterized by constituting from changing:the : set:point of the,above-j- ■ ?. y 

mentioned drive duty setting means and a drive bias setting means:jpossibler[\a; display j byJow. duty and.^ ;v.ye 

low-battery drive alternatively in some lines of the above-mentioned Jiquid/ crystal displayvpaneL ^ . . * vj* o: 

[Claim 2] The liquid crystal display control unit according to claim r 1 characterized by having a pressure- \u 

up scale-factor setting means by which the pressure-up output scale: factor, in the abovermentioned .v:> 

booster circuit can be changed into arbitration, and making it change the output scale factor of a 

booster circuit according to the drive duty of liquid crystal. r - _ . . . . ... 

[Claim 3] The above-mentioned common driver is a liquid crystal display control unit according to claim . 
1 or 2 characterized by outputting the signal which carries out the alternating current drive of the liquid 
crystal on non-choosing level to Rhine of the display drawing surface part which does not display. 
[Claim 4] The above-mentioned timing generating circuit is a liquid crystal display control device 
according to claim 1, 2, or 3 characterized by forming and outputting the timing signal which sets up and 
displays on a display screen center section the output location of the common driver which outputs 
selection level for every Rhine in the low duty drive below the output-signal total of the common driver 
which a liquid crystal display control device has. 

[Claim 5] The information on each above-mentioned setting means is a liquid crystal display control unit 
according to claim 1, 2, 3, or 4 characterized by consisting of the exteriors possible [ rewriting ]. 
[Claim 6] The liquid crystal display characterized by coming to have the microprocessing unit which is 
connected with a liquid crystal display control device according to claim 1, 2, 3, 4, or 5 and this liquid 
crystal display control device, and sets up information over the writing and the above-mentioned setting 
means of an indicative data against the above-mentioned display memory, and the liquid crystal display 
panel driven with the above-mentioned liquid crystal display control device. 

[Claim 7] The display memory which memorizes the cord data corresponding to the pattern which should 
be displayed, The character generator memory which stores two or more patterns, and the segment 
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driver which forms and outputs the segment signal which controls lighting and the astigmatism LGT of a 
pixel according to the read pattern data, The common driver which forms and outputs the common 
signal which carries out the Rhine selection drive to time sharing, The timing generating circuit which 
can change the drive duty in the time-sharing drive by this common driver, The drive bias circuit which 
can change a liquid crystal drive bias ratio, and the booster circuit which can generate liquid crystal 
driver voltage higher than the supply voltage of a system of operation, It is the liquid crystal display 
control unit which drives the liquid crystal display panel which has the pixel which was equipped with 
two or more common electrodes and segment electrodes, and has been arranged in the shape of a dot 
matrix with the output signal of the above-mentioned segment driver and a common driver, and 
performs a pattern display. A drive duty setting means by which the drive duty by the above-mentioned 
timing generating circuit can be set up, and a drive bias setting means by which the drive bias ratio in 
the above-mentioned drive bias circuit can be set up are established. The liquid crystal display control 
unit characterized by constituting from changing the set point of the above-mentioned drive duty 
setting means and a drive bias setting means possible [ a display, of a character pattern ] by low duty 
and low-battery drive alternatively in the line of the central part of the above-mentioned liquid crystal 
display panel. 

[Claim 8] The liquid crystal display control circuit which is a liquid crystal display control circuit which 
drives the dot-matrix mold liquid crystal display panel which can display a multi-line, and contains the, 
1st register for setting up drive duty, the 2nd register for setting up drive., bias; and. the. 3rd register that, 
sets up whether a dot pattern is alternatively displayed on 1 thru/or two or more lines of the central 
part of the abovermentioned liquid crystal display panel. . ■ . r.u i \ - .„ , 

[Claim 9] Furthermore, the booster circuit which can change a pressurerup scale factor and the liquid... 
crystal display control circuit containing the 4th register which sets up the ipressure-up /scale. factor of, 

the above-mentioned booster-circuit according to claim 8. — . % . . 

[Claim 10] The liquid crystal display control* circuit according to: claim 8 which- changes the.valueaof the . 
1;st; register tofthejabove; .and the;2nd register^when changing thevivalupaofrthe 3rd jregister.of the above.; 
[Claim 1 l']:Tjhe liquidicnystaLdisplayccontrol^circuit. which is a liquid^crystardisplay^controbcircuitcwhiGh . 
drives the dot-matrix: mold^liquid.crystal -display . panel which can fdisplaiy* a multi-line v:.has t the ytst,;register 
for setting up drive duty, the. :2nd. register. for setting up drive bias, and one. voltage-output termmal, and. 
contains the 3rd register which- sets up the pressure-up scale factoK,of ?one booster circuit which can 
change the pressure-up scale factor, and the above-mentioned booster circuit. . 
[Claim 12] A liquid crystal display control circuit including the 1st setting circuit for setting up the., 
number of the common line driving signal which is the liquid crystal display control circuit which carries 
out a sequential output, and outputs two or more common line driving signals and two or more segment 
line driving signals to time sharing since a liquid crystal display panel is driven, the 2nd setting circuit for 
setting up drive bias, and the 3rd setting circuit that sets up whether a pattern is alternatively displayed 
near the center of the* above-mentioned liquid crystal display panel. . 
[Claim 13] The liquid crystal display control circuit according to claim 1 2 which lessens the number of 
outputs of the common line driving signal outputted by the above-mentioned 1st setting circuit, and is 
made possible [ setting up so that the above-mentioned drive bias may be reduced by the above- 
mentioned 2nd setting circuit ] when the information which directs to display a pattern alternatively near 
the center of the above-mentioned liquid crystal display panel is set as the above-mentioned 3rd 
setting means. 

[Claim 14] It is the liquid crystal display control circuit where the above-mentioned liquid crystal display 
control circuit has the timing control circuit controlled to carry out the sequential output of two or more 
common line driving signals for every one-frame period at time sharing, and the above-mentioned timing 
control circuit includes the function to set up the period of the one above-mentioned frame uniformly 
even if a setup of the above-mentioned 1st setting circuit is changed. 

[Claim 15] It is the liquid crystal display system which controls the above-mentioned liquid crystal 
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display control unit so that the above-mentioned microprocessor displays a pattern on the central part 
of the above-mentioned liquid crystal panel alternatively, when it is a liquid crystal display system 
containing a liquid crystal display panel, the liquid crystal display control unit which displays a pattern on 
the above-mentioned liquid crystal display panel, and the microprocessor which controls actuation of 
the above-mentioned display-control circuit and the above-mentioned liquid crystal display system is 
made into a standby mode. 

[Claim 16] The above-mentioned liquid crystal display system is a liquid crystal display system 
according to claim 15 which is a telephone system. 

[Claim 17] The above-mentioned liquid crystal panel is a liquid crystal display system according to claim 
16 by which two or more pixels of the central part of a TODDO matrix display for a part of and a 
segment display are alternatively turned on when it has a TODDO matrix display and a segment display 
and is made the above-mentioned standby mode. 

[Translation done.] 
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[Detailed. Description, of. the Invention] ^ . ■: : i: ->u * . .i . . ..'..cc^; -i.vc 5 ..'- . ^ > ^ > 

[0001] Mo- ; ;.,...,:vv':;^. .7 ,r . - ? j . • . 

[Industrial Application] This invention is used for the display-control circuit of *the. liquid crystal panel 
which applies to; a display-control technical pan at liquid crystal drive contro!,\and ;has independently 
display functions, such as a picture and a mark icon of a segmental die thru/or , an alphabetic. character 
(figure), especially with the liquid crystal panel for a dot-matrix mold character display, or a dot-matrix 
mold character display, concerning an effective technique, and relates to an effective technique. 
[0002] 

[Description of the Prior Art] Generally, the liquid crystal display consists of microprocessors (MPU) or • 
microcontrollers containing the micro processing unit (CPU) which controls the display action of a liquid, 
crystal display panel, the liquid crystal display control device integrated-circuit-ized on the semi- 
conductor substrate for driving this liquid crystal display panel, and the writing of an indicative data and 
said liquid crystal display control device etc. 

[0003] The liquid crystal display control unit having the character generator for generating the display 
pattern of a dot-matrix method The indicative-data memory which stores a character code (random 
access memory for the following and indicative datas: also call it indicative-data RAM), The character 
generator memory which stores character patterns, such as a character font, (the read-only memory for 
character generators: also call it a character generator ROM), The address counter which reads an 
indicative data from the above-mentioned indicative-data RAM according to the activation point of a 
liquid crystal display panel, It consists of a liquid crystal drive circuit which forms each driving signal 
over the common electrode and segment electrode of a liquid crystal display panel, and drives liquid 



crystal, a timing generating circuit which forms the clock signal which gives display timing. 
[0004] A microprocessor writes the character code corresponding to a character to display on a liquid 
crystal display panel in indicative-data RAM. An address counter reads a character code from sequential 
indicative-data RAM according to the activation point of a liquid crystal display panel, accesses a 
character generator ROM to the read character code as a part of address, and reads a character 
pattern one by one. It is sent to the segment shift register in a liquid crystal drive circuit one by one as 
lighting / astigmatism LGT data of liquid crystal, when the data for one line are stored, all segment 
driver circuits output the driver voltage of lighting / astigmatism LGT level all at once, and the read 
character pattern drives a liquid crystal display panel. 

[0005] In addition, since it consists of two or more Rhine perpendicularly, each character repeats the 
above-mentioned control for every display line by the number of Rhine of a character (it is eight lines 
when a character is a 5x8 dot configuration of every direction), and is performed. Lighting / astigmatism 
LGT control of one line of the above-mentioned display are performed at a time by time-division system. 
Therefore, a common driver carries out the sequential output of the driver voltage of the selection level 
of each Rhine in delivery and this shift register shifting to a common shift register the selection signal of . 
one line generated from the timing control circuit for every line. 
[0006] ...... 

[Problem(s) to be Solved by the Invention] Sometimes it is not necessary to await, and. to display all 
over a liquid crystal display panel, and the minimum display of a calender display, a clock display, the ■. 
mark further called a pictogram, an icon, etc. .should just be made in. portable electronic devices^such as. .v 
a. portable telephone, a pager, etc. which carried the above liquid crystal displays. However, in liquid.,;, c ,■ 
crystal displays, such:.as a portable :telephone, ; although it awaited^and the display. was. sometimes r^ L< v;- .i . t *^ 
reduced, liquid crystal drive duty was not changed. That is, since:it..was scanning also about the common 
electrode of the line which is not displayed, it turned out that it-awaits and-there is a trouble that powers 
. . . ..-consumption at the time cannot fully be cut down. , : 5. o ; t . u.^. 

[0007] For example, in the liquid crystal display control device which -has. 32 common drivers,. sequential^ ^ ,i 
selection is made^from the common driver to GO.M1- signal to thescommon^driver corresponding ^toi, cVi^e* -.U, w 
fW. GOM32 signal, and 32 lines drives on a sequential-selection targetiiThe drjve, approach which icarries outXfuojr* 
: the sequential drive of; such a .common signal line of 32 lines is called A /, 32 duty drives., In this,.ease, if -w 
the size of a character font is 5x8 dots, the character string for four, lines can be displayed to:th'at?t;U . . - 
perpendicular direction on a liquid crystal panel. In this liquid crystal display control unit, if jt performs. . 
the time-sharing drive for four lines when you do not need the complete display for four lines, then riv- : . 
consumed electric current of liquid crystal driver voltage and a liquid crystal display control unites .... . . . 

equivalent to the case where the complete display for four lines is performed. 

[0008] Here, when the complete display for four lines could not be performed in the standby condition of 
a system, but only some display lines could be driven alternatively, liquid crystal drive duty could be . 
lowered and liquid crystal driver voltage could be reduced, it turned out that the power consumption of a. .- . 
liquid crystal drive control unit can be stopped. However, since the optimal drive bias ratio will also 
change if liquid crystal driver voltage is changed, on drive conditions as they are, good display contrast 
is no longer acquired. Moreover, when only liquid crystal drive duty was made low, the display position of 
a character font was fixed to the top line, and it became clear that there is a trouble that the balance of 
the appearance as a display worsens. 

[0009] In addition, JP,2-1 31 786, U has a booster circuit and a 6 time booster circuit 4 times, and is 
indicating the liquid crystal matrix display which chooses the booster circuit of the method of either 1 
according to the drive duty of liquid crystal. JP,3-1 19385,A is indicating reducing drive duty and bias and 
displaying necessary minimum information, such as a clock, while changing an AC power and two or 
more power sources, such as a cell, into a cell drive in the liquid crystal display circuit made switchable 
at the time of interruption of service. 

[0010] In the electronic equipment carrying a liquid crystal display control device, the purpose of this 
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invention is changing liquid crystal drive duty dynamically according to the operating state of a system, 
and when performing such an adjustable duty display, it is to offer the liquid crystal display control 
device which can drive by setting up easily the optimal liquid crystal driver voltage and the optimal liquid 
crystal drive bias conditions according to liquid crystal drive duty, while being able to reduce the power 
consumption of a system total. 

[0011] Other purposes of this invention are to offer the system which used the liquid crystal display 
control unit and it in which setting modification is dynamically possible for the scale factor, the liquid 
crystal drive duty, the liquid crystal drive bias, and the liquid crystal display location of a pressure-up 
electrical potential difference. 

[0012] Other purposes of this invention are to offer the system using the liquid crystal display control 
unit and it which can perform the most legible display according to the operating state of a system. 
[0013] 

[Means for Solving the Problem] It will be as follows if the outline of a typical thing is explained among 
invention indicated in this application. 

[0014] That is, a drive duty selection register (it is also called a display line control register) and a drive 
bias selection register rewritable from a microprocessor are prepared in a liquid crystal display control 
unit. In the liquid crystal display panel in which four line displays are possible, when.changing from a 
complete display (for example, four line displays) to.the display (for example,.one, line display) ofonly^ ...-..„■:■= 
some lines, the set point of the above-mentioned drive duty selection register and a drive. bias selection, 
register is dynamically changed.by the, microprocessor. A displayais made. to. be performed by the-low <. re 

.battery and low duty drive, alternatively on some liquid crystal display panels . by it. It can be considered 
that the value set.as a, drive duty.selection . register is the tbe data;:or;the:.control data of a;line count in 
aJiquid crystal panel which, should be displayed.^The. number or class, ofxommon^shift register, which .v. * 
should be used is chosen by these tbe data. — - •_...■-....•> s— , .-,„v, v . . . A ..... 

, [0015] In the common shift register (refer to drawing 9 ) connected to the common. driver. which carries. ;. ; o 

,out*time sharing fonevery line, and specifically outputs: selection Jevel;>a :gequeptialiShiftvis>made;to^be^:-v r ^. ; vv * 
carried iout only at the. shift register Xfrom ,F/E1^to)F/F9) correspondingito the/part^foK exampJeirpact-ofpJ^.N"- i 

. one line display);as. which ;shift register; selection information displays itheuscreemofva^^ 

It is madefor the shift register of. the. part, corresponding to the nonrrdisplay pant of the screen .of a ., ^:.t* ». j. 
liquid crystal, panel. not to make a- shift .actions perform on the other. hancL*?r?£t n s ?^-;,c ( r,u. : . , ... .-. o 
[0016] The set point of a drive duty selection register is used also* for a periodic setup of the shift clock 
of the above-mentioned common shift: register again, namely, the case whereithe ,display period of one i3v.v-.-y 
frame in a complete display (four line displays) is. set to 80Hz in the liquid crystal display panel in which 
four line displays are possible — a display line — one line — or it is made two lines, and even if it is the 
case where a low Dee Di drive is carried out, as shown in drawing 1.0 , the display period of one line and . 
two lines is set to 80Hz. A cross talk is prevented by it. 

[0017] Moreover, in a liquid crystal display control unit, one booster circuit.which can change a . 
pressure-up scale factor into a request is prepared. The pressure-up .output scale factor of this booster 
circuit is controlled by the pressure-up scale-factor selection register prepared in the liquid crystal 
display control device. When changing from the complete display of a liquid crystal display panel to the 
display of only some lines, the pressure-up electrical potential difference outputted from a booster 
circuit is made low by the set point of a pressure-up scale-factor selection register being dynamically 
changed by the microprocessor. Since the output terminal of the above-mentioned booster circuit is set 
to one and the number of terminals of a liquid crystal display control unit is reduced, the cost of a liquid 
crystal display control unit is reduced. 

[0018] According to the above-mentioned means, since only some lines of a liquid crystal display panel 
can be alternatively driven with the directions from a microprocessor (low duty drive), the clock 
frequency and liquid crystal driver voltage of an internal common shift register can be lowered. By it, the 
total consumed electric current of a liquid crystal display control unit can be stopped. Moreover, since 
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the optimal drive bias can also be changed with modification of drive duty by preparing a drive bias 
selection register, the fall of contrast can be prevented. Furthermore, when a low duty drive is formed, 
pressure-up output voltage can be lowered to the need minimum by setting up low the pressure-up 
output scale factor of a booster circuit with the set point of a pressure-up scale-factor selection 
register. Thereby, while being able to lower the operating voltage of a liquid crystal drive power circuit, 
the effectiveness of a booster circuit can be raised and the consumed electric current of a liquid crystal 
display control unit can be stopped further. 

[0019] Moreover, a centering display assignment register is desirably prepared in a liquid crystal display 
control device. The set point of a centering display assignment register is alternatively set up by the 
microprocessor. By this, a dot-matrix mold character can be displayed on the location where a display is 
the most legible, for example, the central part of a liquid crystal display panel, at the time of standby of 
systems, such as a portable telephone. For example, in the case of the liquid crystal panel in which four 
line displays are possible, the 2nd line, the display of the 3rd line, . etc. can perform [ on / the display of 
only the 2nd line ] a display control for a dot-matrix mold character like from a top. In the 2nd line and 
the display of the 3rd line, the common signal line corresponding to it drives ! on / the display of only 
the 2nd line ] on selection level from a top. On the other hand, about the line (undisplayed line) which is 
not chosen as a display line, the.common signal line drives on nonrchoosing. level. In this case,;the.set 
point of a centering display assignment registenand the set point, of. a, drive duty^ selection register are 
supplied to the shift control circuitJtrefer to drawing ,90 of a commomshift register, and two or more?-*, 
flip-flops with which itvwas specified, in the: common shift registercare , chosen. r\iL~* ; * • . .* w -> r 

[0020] 

. [Embodiment of thei Invention] Drawing 1 . shows the .liquid crystal display systemi(liquid.cr?/stal display) 
100 which is. the example of this invention. :This display system 1 00 contains the liquid crystal display i^*/ 
panel 1 of a dot-matrix method* the liquid crystal display control -device 2 on which it is made to.display 
i.- by outputting the signal which drives. the common electrode and segment electrode, of this liquid, crystal- 
• disp.layjfpanel (liquid^crrystalt display: LCD). 1 , the ^microprocessor (MBU)/3:.which;tsetS:up-thei contr.ok^u^ v , 
?r. r ,:< information. of .thishliquid^c^ystal, display. controludevicer2, or writesunramindiGative: data,vamd^he systems. 
\ : powers 40- such as^a dc-batte^.^ 

device, 2, the data. bus for:£ransmi.tting;and.r.eceiving the 8-bit data signals DB0-DB7 between,the w'-. ^ :. 
..control signal line for. transmitting reset-signal RS and read/writeiioontro!' signal R/W for directing^enable 
signal: E. which makes the chip of the above-mentioned equipment 2 validate, and reset to equipment 2 
from* MPU3, and MRU3 and equipment 2 is formed. Moreover, the .liquid crystaLdisplay panel: ! and the 
. liquid crystal display control unit 2 are connected by the common signaUines.COM1-COM32 and the 
segment signal lines SEG1-SEG80. 

[002.1] The SI circuit 4 which transmits and receives the signal between the microprocessors 3 in which 
the liquid crystal display control unit 2 contains a central processing unit (CPU), The instruction ^register 
5 for setting up internal control information etc., Indicative-data, RAMX (display memory), which > >. 
memorizes the character code of the alphabetic character displayed on. the screen of the liquid crystal 
display panel 1 , The address counter 6 which reads an indicative data from this indicative-data RAM7 
according to the activation point of the liquid crystal display panel 1, The character generator memory 8 
which develops a dot-matrix-like character-font pattern from the character code read from indicative- 
data RAM7, The average direct conversion circuit 9 which changes into serial data the two or more bits 
indicative data read from this character generator memory 8, The segment shift register 12 which shifts 
the changed indicative data and is held by one line, The latch circuit 13 holding the indicative data for 
shifted one line, The segment driver 14 which forms and outputs the driver voltage wave impressed to 
the segment electrode of the liquid crystal display panel 1 based on the held indicative data, The 
common shift register 1 5 which forms the signal which makes sequential selection of the common 
electrode of the liquid crystal display panel 1, The common driver 16 which forms and outputs the driver 
voltage wave impressed to a common electrode, The timing generating circuit 10 which forms the clock 
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signal which gives display timing to the timing signal and the above-mentioned shift registers 12 and 15 
in which the display position to the above-mentioned display data memory 7 is shown, The booster 
circuit 1 1 which generates liquid crystal driver voltage based on the supply voltage Vci from system 
power 40, The liquid crystal drive bias circuit 18 which generates liquid crystal drive bias voltage based 
on the electrical potential difference by which the pressure up was carried out, The power circuit 17 
which consists of a voltage follower (operational amplifier) which carries out impedance conversion of 
the generated bias voltage, and outputs it from the liquid crystal drive bias circuit 1 8, The liquid crystal 
driver voltage selection circuitry 19 which chooses a desired thing out of the bias voltage outputted 
from the power circuit 17, and is supplied to the above-mentioned segment driver circuit 14 and the 
common driver circuit 16 is included. Furthermore, the clock pulse generating circuit corrosion gage 
point outputs internal clock phi to the timing signal generating circuit 10 in response to the clock CLK 
supplied from the outside. 

[0022] In addition, the above-mentioned liquid crystal display control unit 2 is formed on one 
semiconductor chip of a well-known semiconductor integrated circuit manufacturing technology . as a 
semiconductor integrated circuit (LSI) of a complementary-type metal, an insulator. layer, and a semi- 
conductor field-effect transistor (CMOS). Moreover, in drawing 1 ., C1 and C2 are capacitative elements 
which constitute a booster circuit, respectively, and C3 is a capacitative element. for power-source ... , 
, stabilization., Since these capacitative elements are not magnitude ^sufficient .byathe- capacity of. the.- , ... ■ .. . , 
. capacitative element/ which can be formed on a semiconductor chip; an. external, capacitative ^element., w *v ~. 
(capacitor) is used. Such capacity is made into 1 micro F (micro. ,.F). Although the* character . generator . 
memory 8 generally consists of ROMs (read only memory), since the/display of the pattern which ±he> . , >-» . 
user .created of: it< is enabled, RAM. (random access-memory) may be added to. Above^RQM.. Although:not ; 
restricted especially, the:,above-mentioned: segment shift register J:2 and the.. common :shift register^ 1 5 > t; .v. 
are constituted by the bidirectional shift register. - ■ , ^ , ^ U-v; ^. .. .. 

[0023] The liquid^crystal display control. unit 2. ofathis example can . display.- theicharacter of, the, i^^w. a c..; 
arbitration storedvinnthercharacter .generator, memory .8 by writingvthe^codevof a tcharaeteirrtOLdisplay: a>;. 7:;xK ar 
microprocessor 3&through>fSK4^inJndieative7idata RAM7 correspond 
. various rkinds^of control; information-- torAwhichm^microprocessor. 3 ccarries^out; ^ liquid: crystal display^ 
through SI.4 is. setcto,annnstruction^register:5>ie.quipment 2 will perforrruthe display control according to^o :c 
the set-up control information. The . writingjof the data^to indicative-data /RAM 7 is started because a , ; r j 
microprocessor 3 sets the start address of a graphic-character train as an address, counter 6. After 
that, an. address counter 6 updates the address, automatically and the. character code; inputted. from. a 
microprocessor 3 is, written in indicative-data RAM7 one after another.. ■. , .-; .. . . 

[0024] An indicative data (character code) is read one by one by the display address signal generated by 
the timing generating circuit 10 being sent to indicative-data RAM7, and the character pattern stored, in. . . 
the character generator memory 8 by making this character code into the address is read. Furthermore, 
this character pattern is . changed into serial data by the average direct conversion, circuit 9,,and is sent 
to the segment shift register 12 in a segment drive circuit (12, 13, 14) one by one. A latch circuit 13 is > 
latched to coincidence in the place where the data for one line were stored in the segment shift register 
12, and the segment driver 14 chooses lighting / astigmatism LGT electrical potential difference from 
this latched data, and outputs it to the liquid crystal display panel 1. The voltage level of this lighting/ 
astigmatism LGT drive is generated in the liquid crystal driver voltage selection circuitry 19. 
[0025] For example, since each display line becomes eight lines when carrying out 4 line displays of the 
character font pattern which consists of 5x8 dots perpendicularly, the common driver 16 needs a total 
of 32 output circuits. As shown in drawing 2 , from COM1 to COM32, this common. driver 16 makes the 
common driving signal (COM1-COM32) of the liquid brystal display panel 1 a sequential selection voltage 
level, and outputs it to time sharing. In this case, the 2nd line, and COM17-COM24 become the 3rd line, 
and COM25-COM32 become [ the 1st line, and COM9-COM16 / COM1-COM8 ] the 4th line. 
[0026] The complete display which uses all of four lines [ time / of standby of a system ] in the liquid 
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crystal display panel 1 which can be displayed to such four lines is not needed in many cases. For 
example, throughout [ standby term ] is the case where use two lines or one line and only information, 
such as time of day and time, is displayed etc. In such a case, in the conventional liquid crystal display 
control unit, the common driving signal was outputted also to the line which is not displayed, and the 
electrical potential difference of the level of an astigmatism LGT was impressed to the segment 
electrode. Therefore, although there was little display line, power consumption had the fault of not 
decreasing. It is made to operate the common shift register 15 in this invention so that a common 
driving signal may not be impressed about the line which does not display, either. By this, the power 
consumption of the liquid crystal display control unit 1 at the time of standby can be reduced. 
[0027] However, in COM1-COM16 (1 / 16 duty drives), and COM1-COM8 (1/8 duty drives), when it 
outputs by making a common driving signal into sequential selection level from COM1 also in this case 
and two line displays and one line display are made to be performed, as shown in drawing 3 and drawing 
4 , respectively, selection level will be outputted, respectively. If such a drive is performed, as shown in 
drawing 5 (b) and drawing 5 R> 5 (c), it will be partially displayed on two lines of the screen upper part of 
the liquid crystal display panel 1 of four line displays, or one line,, and appearance will worsen. Drawing 5 l 
(a) shows the example of 4 line displays in 1 / 32 duty drives. 

[0028] then, in this example, in performing two. line displays and one line display.As shown in drawing .6 ,< : 
, . . » .. and drawing 7 , respectively, the.selection drive to the common .;drivjng._signals, CD Ml -COM 8 Js^skipped:.. ... 
With outputtingiselection level in the range from GOM24 (1/16 duty drives) fronruGO.M9, or-COM9 .to;i ._ t v.. 
COM16.(1 / 8 duty, drives) The common shift register 15 is operated so that A. may ..display :on* the ;„^^'V-.;c\/. 
... screen center section of. the liquid crystal display . panel 1 alternatively,, as shown Ja drawing 8 (b)candy^ -curw 

j drawing 8 , (c). AndJt enables it toJavoid that direct-current biasds^jmp^essed to.* liquid. crystal ; NquidHi'rU .±;iu'-£w 

, . crystal .deteriorates, and a display- becomes blackish in this case, because undispJlayed. lines, other /than .w ^ 
> the display area of a screen, center section- always perform an alternating current -drive on non-choosing- < ■• 
■ level: In- addition?, drawing 8 ^(a) shows the example. of 4 line displays, -in i1 7/ 32; duty : dnv.e%..^ 

1 ^sections at^the;time*of a:low:duty>vd^ 
..r- aw^vselectio^ 

:w centering. assignment register 3fcwhtch directs_to..display.on a display screen center section, o^&'S* i-ia u v 
alternatively. ■ . ^.ri--> w xnx u * .-. ■-rt'L-^^u-/-^ /. •• . : ■ .v.i Ik\x<\::h. • , . \. 

. [0030] The drive duty selection register 34 ;has 2-bit control-bit NL1-NL0, and in. the case of "O0" f vthe - 
value of NL1-NL0 shows fourJine y display;(l / i 32.iduty drives), and.Jn the. case. of TOI'^rshowS/twozliner^. 
display (1/16 duty drives), and it , is. made to have one line display (1 / 8 duty drives) shown in the case 
of "10." On the other hand, it is shown that the centering assignment register 31 has the 1-bit control 
bit CEN, make it have it shown that the value of CEN does not indicate by central in the. case. of "0", ... 

and it indicates by central in the case of "1 ." ... , 

[0031] A.microprocessor 3 sets a predetermined value to the above-mentioned drive duty selection* ^ >t. 
register 34 and the centering assignment register 31. The liquid crystal display control device 2 adjusts 
the period of shift clock signal SCLK of the common shift register 15 formed in the timing generating 
circuit 10 based on the drive duty value set as the drive duty selection register 34. For example, in order 
to control uniformly the frame period set to 80Hz when drive duty is changed into two line displays from . 
four line displays for example, the period of the above-mentioned shift clock is made into twice. When 
drive duty is changed into further 1 line display, the period of the above-mentioned shift clock is made 
into 4 times. That is, the timing generating circuit 10 includes the clock frequency divider where a 
division ratio is made adjustable. The division ratio of this clock frequency divider is controlled based on 
the drive duty value set as the drive duty selection register 34. 

[0032] The drive duty value set as the drive duty selection register 34 is supplied also to the shift 
control circuit 35, and chooses two or more flip-flops in flip-flop F/F1-F/F32 according to the set-up 
drive duty value. Flip-flop F/F1-F/F8 is used for the display of a liquid crystal panel 1 of the 1st line, 
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flip-flop F/F9-F/F16 is used for the display of a liquid crystal panel 1 of the 2nd line, flip-flop F/F17- 
F/F24 is used for the display of a liquid crystal panel 1 of the 3rd line, and flip-flop F/F25-F/F32 is 
used for the display of a liquid crystal panel 1 of the 4th line. Therefore, when the value of the control 
bit CEN of the centering assignment register 31 is "0", it sets to four line displays (1 / 32 duty drives). 
Flip-flop F/F1-F/F32 is chosen by the shift control circuit 35. Flip-flop F/F1-F/F16 is chosen by the 
shift control circuit 35 in two line displays (1/16 duty drives). Flip-flop F/F1-F/F9 is chosen by the 
shift control circuit 35 in one line display (1/8 duty drives). 

[0033] The common signal of selection level is made to output to time sharing from the common driver 
16 by the set point of the centering assignment register 31 being supplied to the shift control circuit 35, 
and the shift control circuit 35 shifting the value "1" made into shift register selection information from 
flip-flop F/F1 to F/F32 at sequence in the case of the usual complete display (four line displays), and 
going. Flip-flop F/F1-F/F32 outputs alternatively the output signals [ CSF / CSF and / 32 ] 1 of the 
period when shift register selection information "1" is: inputted into the interior, and selection level to . . 
the common driver 16. By it, the common driver 16 distinguishes the .common signal line which should be 
. made into selection level, and makes selection, level the corresponding common signals [ COM / COM 
and / 32 ] 1. At the time of standby of systems, such as a portable telephone, it is based on the drive 
duty value (NL1-NL0.="01 ":2 line display (1/16 duty .drives)) set as the set point XCEN= "1"). of the . 
. centering assignment register 31,-andthe drive duty,.selection register, 34. For^.example, J:hexommom t* 
. ./..signal , of. selection level is made to output. to. the. central common/line for two lines *in time sharing. from ^ 
..the common driver .16 by shifting shift register selection information/',! ''in order-, and going from flip- ..-.^jc 
/ : flop F/F9 to F/F24. -\ ^ . ' . - . ^ v /;;:/ .^iv'-v l>at,^ w.. //.. 

.... : [0034] The. detailed timing; chart, .whemadjusting the ^period of the, shift clock signaLofrthe^common shift/,/^^ .= 
/ , register . 1.5 to . drawing^ 0/ based on the set-up drive/duty value,, so that a. frame period .may.be made . ; 

- * regularity is shown.-In the liquid crystal display control device 2 of this example,- the shift clock • ^ 

• f ; / generated in the information: directed with. the centering display assignment registered i and the/timing. . -/:;//. <i u 
Tit, : ^n ./ generating; circuit;*! O^is^inputted into, the.ishift.^control; circuit 35 ^ .dr;awing.9^ )rin }the common .shifts ^^s^utit^ 
ii v : f v ^xegister/r1.5,Fand.thecsh^ 

t V o : ./ example, in rthe casenof iour line dispJays^a. complete display is per#ormed'by;iearr^ing)6utvthe.rsequentiaLu; *jtya 
. .. • . shiftaof/the. selection information ,fr:om F/FUto F/F32v On the. other, hand,-: when:displayingon:two lines 

of a.screen center section, a shift is started. from: F/F9 and a shiftds^endedcby/iF-/F-24/iU.nder the - . : -j c 
present circumstances, the flip-flop of F/F1 - F/F8 and F/F25 - F/F32. is always reset, and a shift is 
u, not performed. Moreover, when displaying on one line.of.a screen.center section/a shift is started from ..? 

F/F9 and a shift is ended by F/F16. Under the present circumstances, the flip-flop of F/F1 - F/F8 and.... 
F/F17 - F/F32 does not shift by always being reset. Making a frame period regularity also in different 
drive duty has a cross talk and the semantics [ CHIRATSUKI of a display ] of prevention. . 
[0035] If drive duty is generally made low, the selection time amount of each Rhine will become long, and 
it will become easy to turn on the display of the whole panel. Therefore! even after changing, into a low , 
duty drive, in order to maintain the same appearance (contrast) as modification before, it is necessary to 
lower liquid crystal driver voltage and drive bias. Moreover, by this low duty drive-ization, if liquid crystal 
driver voltage can be lowered, the merit which can reduce power consumption will also be produced. It is 
necessary to carry out the pressure up of the system power electrical potential difference, and to 
generate liquid crystal driver voltage especially in the liquid crystal display control unit which needs 
liquid crystal driver voltage higher than the supply voltage of system power 40. In this case, when the 
current which flows in the circuit (1 1-18) of a liquid crystal drive system is supplied through a booster 
circuit 1 1, the consumed electric current seen from the system power side becomes twice and 3 times, 
corresponding to a pressure-up scale factor. And the pressure-up effectiveness in a booster circuit 1 1 
gets so bad that it becomes a high scale factor. Therefore, when supplying a current to the circuit (1 1- 
18) of a liquid crystal drive system through a booster circuit 1 1, the direction which lowered the 
pressure-up scale factor can hold down the consumed electric current to the need minimum, and is 
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advantageous to it. 

[0036] Furthermore, when drive duty is lowered to 1/2 and 1/4 for two line displays or one line display, 
the period of the selection level of each common signal is made to become twice and 4 times in this 
example, respectively. Drive duty can be lowered by this, without changing the frequency of one frame. 
That is, when only drive duty is lowered, there is a possibility of frame frequency increasing and causing 
deterioration of image quality, but in this example, since drive duty is lowered without changing frame 
frequency, deterioration of image quality is avoidable. 

[0037] In addition, the control which increases the period of the selection level of each common signal 
twice and 4 times, respectively when drive duty is lowered to 1/2 and 1/4 is easily realizable by lowering 
the frequency of the clock supplied to the common shift register 15 from the timing generating circuit 
10 to 1/2 and 1/4, respectively. Thus, since he is trying to lower the frequency of a clock when drive 
duty is lowered to 1/2 and 1/4, there is also an advantage that the clock frequency of the internal 
circuitry which consists of CMOS circuits falls, and power consumption also falls. 

[0038] Drawing 1 1 shows the circuit (1 1-18) of a liquid crystal drive system. A booster circuit 1 1 carries 
out. the pressure up of the basic electrical potential difference supplied from the input voltage terminal 
Vci up to a maximum of 3. times, and outputs it to one VLOUT terminal. A capacitor for C1 and C2 to 
perform a pressure up by the charge pump method and C3 are the. capacitors, for power-source, t , , 

stabilization. Since /the number.of external terminals of the liquid. crystaLdrive control unit 2 can be ^ ..^ 
lessened by outputting a pressure-up electrical potential difference;Jrom.one*±erminal (VLOUT), the*- .u. ... 
cost.of the liquid crystal drive control, unit 2 and.the componentr.side.product. of the liquid crystal drive, n . 
control unit 2 can be reduced. If the liquid crystal drive control unit.2.;of. this: invention :is. used in the*. ^ . 
case of <a. portable telephone .etc.ytb caa consider.as a lightweight;and>small appearance.: And i u ^v- 
modification. of Jiquid„crystaLdriver^voltage,becomes easy by outputtihgtlhe pressure-up. electrical -Vui% 
potential -difference to -which the output scale factor was changedwto one output pin r and supplying this, - - 
output .voltage Jtq thei power-source input terminal of LSI furthers ^ xr..o " • ~: < ^. > v « ;■■ -.. . y 

.[00393 In this, example^ corresponding >to. the booster circuit 1 1 , ;the?pr:essure-up^scalfi-factor selection:. 

;!negister.'33 is formed, tand itrconsistsiof «that,a> microprocessor .3^ets^a^desii>edr.pr^es$une"up-xscale»faGtoi^^^ 

i-asuthe ^pressure-upscale^ 

. up scale-factor of the .VLOUT . output of a/booster, circuit 1 1 can be vChanged Jnto arbitration irom^lv.time.. 
to>3 times; iso that it may be Jllustrated; . > v s.o-^'^rcih^rsu .Vi;t£ *r. r.. w > :> w-j u.j 

[0040] Although not restricted especially, the above-mentioned pressure-up. scale-factor selection 
registerr33 is. formed in theJnstruction register 5. An electrical potential difference.Xfor example, 2;8V) v« 
lower, than Vcc obtained by carrying out resistance . division of the . supply, voltage .Vcc (for example,. 3V) 
is sufficient as the basic electrical potential difference Vci. The electrical potential. difference lower than 
supply voltage Vcc is made into the. basic electrical potential difference Vci of a booster circuit 11. 
because liquid crystal driver voltage is good about 8V also when driving by the highest duty when driving 
the. liquid crystal display, panel t. of this example. Moreover, since power v consumption increases so that 
a pressure-up electrical potential difference is high as mentioned above, it is. for making it the electrical 
potential difference obtained in a pressure-up scale factor when [ which is max ] it doubles three not 
become high too much. 

[0041] Drawing 12 shows the concrete example of circuitry of a booster circuit 1 1, and Table 1 shows 
the relation between the set point of the pressure-up scale-factor selection register 33, and the 
VLOUT output state of a booster circuit 1 1. Moreover, the principle of operation of each pressure-up 
electrical-potential-difference generating is shown in drawing 13 . 
[0042] 
[Table 1] 
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As shown in Table 1, the pressure-up scale-factor selection register 33 has control bits BT1 and BTO. 
[0043] If the above-mentioned control bits BT1 and BTO are set to "00", actuation of a booster circuit 
1 1 will be suspended and a VLOUT terminal will output the touch-down potential GND. If control bits 
BT1 and BTO are set to "01", it will increase the pressure-up scale factor of a booster circuit 1 1 1 time, 
and a VLOUT terminal will output the basic electrical potential difference Vci. If control bits BT1 and 
BTO are set to "10", it will double the pressure-up scale factor of a booster circuit 1 1, and a VLOUT 
terminal will output the electrical potential difference Vci twice the electrical potential difference of 
basic. If control bits BT1 and BTO are set to "1 1", it will increase the pressure^up. scale factor of a 
booster circuit 11 3 times, and a VLOUT terminal will output the electrical potential difference Vci 3 
times the electrical potential difference of basic. '>■.•. 

[0044] As shown-in drawing- 1 2 </AX(A) - (D), the booster circuit .It is constituted by :4:he, switch < SO. 
connected between the-external terminal T1, the capacitor C1 connected. amonguTZ; external terminal i . i.. 
T3. and- the capacitor 02 connected between T four, and the volt input terminal Tvci, the ■pressureHipcvi v>. -# 
voltage-output terminal Tout, the above-mentioned external terminal cT1>- T four -rS9. At the time of a * « > ' 
• 1 time pressure-rup^output, only:a switch SO is turned on like drawing 1.2^(B),,and,ias.for this booster - ^ ■ -a* 

- circuit 1 1, input voltage Vci is outputted from Terminal Tout as output voltage*: VLOUTj as it is, - >. - i.j. v ^ 
[0045] On the other handrat the time of 2 double-pressure up or a 3 -time pressure-upoutput, a switch .r - m 
S2, S4i S7, and S9 are first turned: on like drawing 1 2 (A), and capacitors *Clx.ahd;C2: are;charged by-Vci.r yj£v : - 

- respectively. Next^at^the^time-ofi*2 -double ppessure^Cjp\ while twoj;capacitors Ov1^and-:G2:are?eonneeted^-; 

* ■ frb-flaralle'kconneGtfe'd ' drawing^;1t2& (©j), tby tturrning^h^vyitches^S 1^S3* ?7$^¥ 

^ . iS6^and* S& The^electricaUpotential difference-of 2xVcws outputted ^by. -the terminabwithvwhich? toucfa^ts^ftttfe-c 
»- down potential was^impressed at the time^ofcharge^being connected to a ivolt inputiterminal; and:VcU -' » -\\t\ 
being impressed. Moreover/ at the time of a 3 time pressure up, while two capacitorseCI and CZ are » "y a v 
connected to series-connected-type voice like drawing 13 (B) by turning. on switches S1, S5, and S8 
like drawing 12 (D)rthe electrical potential difference of 3xVci isoutputtedby. the /terminal with which 
touch-down potential was impressed at the time of charge being connected to a volt input terminal, and 
Vci being impressed. 

[0046] As mentioned above, when an electrical potential difference low although liquid crystal is driven is 
sufficient, while being able to lower the operating voltage of the drive bias circuit 18 as a liquid crystal 
drive power circuit, or a power circuit 1 7 by lowering a pressure-up output to the. need minimum by . ... o 

enabling it to set the pressure-up output scale factor of a booster circuit 1 1 as arbitration, the 
effectiveness of a booster circuit 1 1 can be raised. Consequently, the consumed electric current of 
equipment 2 can be stopped sharply. 

[0047] Next, the concrete setting approach of the pressure-up scale factor of the above-mentioned 
booster circuit 1 1 is explained. For example, if liquid crystal driver voltage in the case of performing four 
line displays by 1 / 32 duty drives is set to 8V, when a system power electrical potential difference is 
3V, a booster circuit 1 1 needs to perform a 3 times as many pressure up as this. Therefore, the data for 
directing one 3 times the pressure-up scale factor of this are set as the pressure-up scale-factor 
selection register 33 from a microprocessor 3. On the other hand, if it displays at the time of standby of 
a system, for example, one line, it comes out enough, and in a certain case, with 1 / 32 duty drives, 3 
times, liquid crystal driver voltage is also still 8V in a pressure up, and the consumed electric current of 
equipment 2 cannot reduce it. Then, the data which direct 1 / 8 duty drives are set as the drive duty 
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selection register 34 by the microprocessor 3, and a duty ratio is changed. Furthermore, the data which 
direct a twice as many pressure-up scale factor as this are set to a register 33 by the microprocessor 3, 
and liquid crystal driver voltage is set as about 5V. By this, even if it makes a booster circuit 1 1 change 
into 2 double pressure up with the pressure-up scale-factor selection register 33, sufficient liquid 
crystal driver voltage will be obtained, and it becomes possible to reduce to 3 the consumed electric 
current seen from the system power 40 of 3V by about 2/. 

[0048] Moreover, when liquid crystal drive duty is changed, in order to acquire good contrast, it is 
desirable to optimize a drive bias ratio. Generally, when drive duty is set to 1-/N, the optimal drive bias 
ratio B for acquiring the best contrast is B=1/(rootN+1). 

It becomes. For example, the optimal drive bias in 1/8 duty, 1/16 duty, and 1/32 duty turns into 1/4 
bias, 1/5 bias, and 1/6.7 bias, respectively. 

[0049] The example of the liquid crystal drive bias circuit 18 is shown in drawing 14 (A), and Table 2 
shows the relation between the established state of the liquid crystal bias selection register 32 in each 
bias mode, and the switches SW1-SW9 in the liquid crystal drive bias circuit 18, and ON/OFF state of 
S1-S3. Although not restricted especially; the liquid crystal bias selection register 32 is formed in the ■> 
instruction register 5. In addition, in Table 2, "-" expresses the OFF. state. The liquid crystal display ... 
control device 2 of this example can change the. drive bias ratio in the liquid crystal, drive bias circuit 18 
into arbitration because a microprocessor 3 sets drive bias as the> liquid crystal bias, selection register - , t 
32 in an instruction register 5. 
[0050].. ... : . 
Table 2] .< . . 
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As shown in Table 2, the drive bias selection register 32 contains control bits BS2, BS1; and BSO. , - 
[0051] If control bits BS2, BS1, and BSO are set as "000", liquid crystal drive bias is made into 1/6.5 
bias, and switches SW1, SW4, and S1 will be made into an ON state, and let it be the equal circuit shown 
in drawing 15 (B). If control bits BS2, BS1, and BSO are set as "001'', liquid crystal drive bias is made 
into -1/6 bias, and switches SWT, SW4> and ( S2 will be made into an ON state, and let it be the equal < - < > 
circuit shown in drawing 15 (C). If control bits BS2, BS1, and BSO are set as "010", liquid crystal drive 
bias is made into 1/5.5 bias, and switches SW1, SW2, SW4, and S1 will be made into an ON state, and let 
it be the equal circuit shown in drawing 1 5 (D). 

[0052] Moreover, if control bits BS2, BS1, and BSO are set as "01 1", liquid crystal drive bias is made 
into 1/5 bias, and switches SW1, SW2, SW4, and S2 will be made into an ON state, and let it be the 
equal circuit shown in drawing 15 (E). If control bits BS2, BS1, and BSO are set as "100", liquid crystal 
drive bias is made into 1/4.5 bias, and switches SW4, S1, and S3 will be made into an ON state, and let 
it be the equal circuit shown in drawing 15 (F). If control bits BS2, BS1, and BSO are set as "101", liquid 
crystal drive bias is made into 1/4 bias, and switches SW3 and SW4 will be made into an ON state, and 
let it be the equal circuit shown in drawing 15 (G). If control bits BS2, BS1, and BSO are set as "1 10", 
liquid crystal drive bias is made into 1/3 bias, and switches SW4, SW5, and SW6 will be made into an ON 
state, and let it be the equal circuit shown in drawing 15 (H). If control bits BS2, BS1, and BSO are set 
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as "1 11", liquid crystal drive bias is made into 1/2 bias, and switches SW7, SW8, and SW9 will be made 
into an ON state, and let it be the equal circuit shown in drawing 15 (H). In addition, R shows criteria 
resistance. 

[0053] For the 1 st electrical potential difference V1 and the touch-down potential GND, in drawing 14 
(A), the selection level of a segment electrode (SEG 1-80) and a common electrode (COM 1-32), the 
2nd electrical potential difference V2, and the 5th electrical potential difference V5 are [ the non- 
choosing level, the 3rd electrical potential difference V3, and the 4th electrical potential difference V4 of 
a common electrode (COM 1-32) ] the non-choosing level of a segment electrode (SEG 1-80). As 
mentioned above, there is 2 sets of non-choosing level for preventing degradation of liquid crystal by 
impressing V2, V3, or V5 and V4 to the common electrode (COM 1-32) and segment electrode (SEG 1- 
80) corresponding to a dot of an astigmatism LGT (white) by turns for every frame, and carrying out an 
alternating current drive (AC bias) to them. Drawing 1 6 (A) and (B) are used behind, and an alternating 
current drive is explained. 

[0054] In addition, in drawing 14 (A), VR is the variable resistance. for contrast adjustment. The contrast 
adjustment register 39 which sets up the amount of resistance adjustments of this variable resistance 
VR is formed in the instruction register 5 so that it may be illustrated. With the register value, the 
resistance of variable^resistance VR is changed and the contrast of a. liquid crystal display panel is . 

adjusted. . ,. ... . . ■ , v ..^ ; - .',-< * <--.* ; .-j* •'■ .. . - - • ... 

[0055] Table 3 shows the set point of control-bit GT4-.CT0 and the.yalue, of variable resistance. VR. ., ... 
which consisted of 5 bits of the contrast adjustment register 39.. In addition? R< shows . criteria resistance, 
if control-bit CT4-.CT0 changes to "1111 1" sequentially from "00000". as.,shown; in drawing —.the value 
of variable resistance VR — - 3.2 — the constant falls in 0.1 units from: xR to O.ixR(s). Thus,, it adjusts • 
finely, the potential difference, i.e., the liquid crystal driver voltage! between- VJrGND,* and contrast is 

adjusted. r v - ^ - .> .. r . 

[0056] ; ... - i ..." •■ ;A.^y.i 
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Next, an alternating current drive is explained using drawing 1 6 (A) and (B). First, drawing 16 (B) is 
explained. Drawing 16 (B) is the expansion top view showing typically some dot-matrix mold liquid 
crystal panels 1. Transparent electrode ESEG1-ESEG3 for segments arranged in the direction (the 
direction of a train) which intersects perpendicularly with transparent electrode ECOM1-ECOM3 for 
common by which common signal COM 1 -COM3 has been arranged at the line writing direction 
impressed, respectively, and above-mentioned transparent electrode ECOM1-ECOM3 is drawn on this 
drawing. Segment signal SEG1-SEG3 is supplied to transparent electrode ESEG1-ESEG3 for segments. 
The liquid crystal layer (mentioned later) is prepared between transparent electrode ESEG1-ESEG3 for 
segments, and transparent electrode ECOM1-ECOM3 for common, and those intersection parts support 
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1 dot of a dot matrix, drawing 5 (a)-(c) thru/or drawing 8 (a) - in (c), each is made into 1 dot at a square 
frame (astigmatism LGT) and a black square (lighting). In drawing 16 (B), the dot of the intersection of a 
transparent electrode EC0M1 and a transparent electrode ESEG1 and the dot of the intersection of a 
transparent electrode EC0M2 and a transparent electrode ESEG2 are considered as lighting (ON), and 
others show the condition of considering as the astigmatism LGT (OFF). 

[0057] Drawing 16 (A) shows the common signal COM 2 of the dot of the intersection of the transparent 
electrode ECOM2 of (B), and a transparent electrode ESEG2, i.e., the dot which is carrying out lighting 
(ON), the segment signal SEG2, and the pixel signal D by the 1st frame (frame I) and the 2nd frame 
(frame II). 

[0058] In the 1st frame (frame I), selection level of the common signal COM 2 is set to V1, and non- 
choosing level is set to V5. On the other hand, in the 1st frame (frame I), selection level of the segment 
signal SEG2 is set to GND, and non-choosing level is set to V4. That a dot lights up is the case where 
the electrical potential difference which lengthened the potential of a, segment signal from the potential 
of a common signal is over the threshold of liquid crystal. The potential difference is made into the pixel . 
signal D. Therefore, the dot of the intersection of a transparent electrode ECOM2 and a transparent 
electrode ESEG2 will light up. . . . 

[0059] In the 2nd frame (frame II), selection level of the common -signal COM 2 is set to GND, and non- , . ■ 
choosing level is set to V2. On the other hand, in the 1st frame. (framed), selection level of the segment 
signal SEG2 is set to Y1, and non-choosing level is set to V3. Therefore,v;the dot of the intersection of a -, 
transparent electrode ECOM2 and a transparent electrode ESEG2i wilWight up. Thus, the polarity, of 
selection level and non-choosing level is made reversed by the 1st frame (frame I);and the. 2nd frame: .t , . 
(frame II). Such a> drive ^approach. is called an alternating current drive; (AC^bias),.and^degradation of..;.; . - .; 
liquid crystal is prevented effectively./ ~. . : c. u, . t ; . , 
[QOfiOl Drawing 17 (A) - (D) shows the example of mounting in the:&ase»of carrying the: liquid crystal- 
display control unit. 2 of the above-mentioned example in a portable' .telephone with a liquid crystal 

display panel. Among these, drawing 1 7 (A) joins the board 50 which cQarried <the Jiquidccrystal, display v ; 
control-device chip 2 and the external capacitor C of the above.-mentiomedt.example;cpnstituted.as a: 
semiconductor integrated circuit, and Resistance R in the rear face iOtjthe-.glass sulDstratecwhich ^na rv^i, 
constitutes the liquid crystal display panel 1, and connects the key^matrix;,substrate. 52 which wci*:? 
constitutes a control panel through the wiring 51 called heat sealingvitp this board ;50. In addition, 53 is . a 
MPU board carrying the microprocessor chip 3, and although the MPU board.53 and especially the key 
matrix .-substrate 52 are not restricted, they are connected by the. seriaLcommunication line,54.. c 
[0061] Moreover, drawing 17 (B) carries the liquid crystal display control-device chip 2 and the external 
capacitor C, and Resistance R on the key matrix substrate 52 which. constitutes the control panel of a 
portable telephone, and connects the liquid crystal display panel 1 to the key matrix substrate 52 
through heat sealing 51. 

[0062] Drawing 17 (C) carries the external capacitor C and Resistance JR.on the key. matrix, substrate. 52 
which constitutes a control panel, and connects between the key matrix substrate 52 and the liquid 
crystal display panels 1 by TCP(Tape Carrier Package)5r which carried the liquid crystal display 
control-device chip 2. 

[0063] Drawing 17 (D) carries the external capacitor C and Resistance R on the key matrix substrate 52 
which constitutes a control panel, and the liquid crystal display control-device chip 2 is mounted on the 
glass substrate which constitutes the liquid crystal display panel 1, and connects the liquid crystal 
display panel 1 and the key matrix substrate 52 with heat sealing 51. 

[0064] The example of terminal arrangement of the liquid crystal display control unit 2 and the example 
of connection of the liquid crystal display panel 1 and the liquid crystal display control unit 2 are shown 
in drawing 18 . As shown in drawing 18 , the terminal which outputs the common signals COM1-COM32 
divides the liquid crystal display control device 2 of this example into right and left (side of the shorter 
one) of a chip by one half, it is arranged, and the terminal which outputs a segment signal to one side of 
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the longer one is arranged. Moreover, the power supply terminal, the external terminal, and the 
input/output terminal that exchanges a signal between microprocessors are prepared in another side of 
the side of the longer one. While taking such a terminal array, as mentioned above, where a chip is over 
turned further in any location of the upper and lower sides of the liquid crystal display control-device 
chip 2 of the liquid crystal display panel 1, even if it arranges by constituting the segment shift register 
12 and the common shift register 15 with the bidirectional shift register, it can connect mutually, without 
making a common signal line and a segment signal line cross. 

[0065] Drawing 19 shows the block diagram of the outline configuration of the pocket mold telephone 
system by which the liquid crystal display control device 2 of this invention is used. 
[0066] The system shown in this drawing a pocket mold telephone system Compression expanding of 
voice data The ADPC codec circuit 201 to perform, a loudspeaker 202, a microphone 203, a iiquid 
crystal panel 1, a keyboard 205, the TDMA circuit 206 that carries out time-division multiplexing of the 
digital data, EEPROM209. which stores the registered ID number, and a program Memory, such as 
ROM208 to store and SRAM207 used as the activity area of the temporary storage of data, or a 
microcomputer, It consists of system control microcomputers 212 which control the RF circuit 211 for, 
transmitting and receiving the PLL circuit 210 and radio signal which set up the carrier frequency of a 
radio signal, and them.. . . .: . , ; . . ~ 

[0067] Drawing 20 as, drawing for explaining the. pocket mold telephone for. which. the, liquid, crystal display 
control .unit 2 of thisJnvention is used. The liquid crystal display control unit. 2 of this, invention Js a. .... - .... 
gestalt as shown in drawing. 1.7 (D)„and Jt. unites with a liquid crystaLpanel 1 , and it isjmounted in a. ■im- 
portable telephone 91 .with the key matrix substrate 52. : _«-.<.;. i ( > \ d. r >< -.rxj u .^u-. 
[0068] The. decomposition perspective view. in. which. drawing 21; shows the outline^configuration,.of ani a... : 
. example of the liqukLcrystal display panel 1. of drawing 1. , and drawing 22 are>-the ^important section ... . > 
sectional views showing the outline-configuration of an example of the liquid crystal display panel -1 of , 

drawing 1 ... ■ 'i.^:;,o,.r'/: ; .o, . ,;^;vi;;, . v •»•• - T . • . 

[0069] The liquid cnystal .display panel 1 shown Jn^ drawmg 21 and drawing :-22 is* a liquidccrystahdisplay, -i^rs^^rv 

panel which* used: forciexamplev,STNcCSuper;TwistedNematinc) liquid crystal. Thediquid^ct^SjtaLdisplayi.a^^r -.Ixc^ 

panel . 1 Jias, the liquid ^.crystal: layer. J.10,by*whichvthe impregnation. closura.was^caijrLed^outi.between^the m >,i:m 

pasted-up glass substrate. 1 01 ; 102, and* a^glass substrate 1 01 ,1 02 and a sealant 1/l3sthrough a sealants •« ^ 

113. Liquid crystal is poured in from opening 430:; c . >; m ;,iv*v> i i * : >>>ivi /j- ir-s. >^ - k>a 

[0070] It is based on the liquid crystal layer 110 as shown in drawing 21 and drawing 22 ; Two or more 

segment electrodes (ESEG). :1 1 1 which consist of band-like transparence, electric-conduction film v ,a :z 

(Indium-Thin-Oxide:ITO) are formed in. a glass substrate 101 side, and two or more common electrodes 

(ECOM) 1 12 which consist of band-like transparence electric conduction film (ITO) are formed in a glass 

substrate 102 side. Inside a glass substrate 101 (liquid crystal layer side), the laminating of two or more 

segment electrodes 1 1 1 and the orientation film 1 13 is carried out one by one, and the laminating of two 

or more common electrodes 112 and the. orientation film 114 is carried out one by one inside, a glass 

substrate 102 (liquid crystal layer side). Moreover, a polarizing plate 115 and the phase contrast plate 

117 are formed in the outside of a glass substrate 101, A polarizing plate 1 16 is joined by the outside of 

a glass substrate 102. It intersects perpendicularly mutually and, as for the segment electrode 1 1 1 and 

the common electrode 1 12, the intersection of the segment electrode 1 1 1 and the common electrode 

1 12 constitutes a pixel field (dot). In addition, it is also possible to arrange the spacer which makes 

regularity gap length of the liquid crystal layer 110 in the liquid crystal layer 110. 

[0071] Drawing 23 shows the liquid crystal display system 150 which are other examples of this 

invention. The points of the following [ system / 100 / which is shown in drawing 1 / the liquid crystal 

display system 150 shown in this drawing and / liquid crystal display ] differ. Since it is equivalent to 

said example, especially the part that is not explained below is not explained anew. 

[0072] The liquid crystal display control unit 2 of this example is suitable for driving the liquid crystal 

panel 140 which can display both dot-matrix displays of the segment display of a mark icon, a pattern, a 
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figure, etc. as shown in drawing 25 R> 5, an alphabetic character, a figure, etc., etc. Therefore, the liquid 
crystal display control unit 2 contains the segment memory 151. The segment memory 151 memorizes 
the segment indicative data supplied from a microprocessor 3 through a system interface 4. For example, 
segment memory is made into the storage capacity of 24 bytes, and a maximum of 144 segment displays 
of it are enabled. It is combined with the average direct conversion circuit 9, and with the output of the 
character JIENERESHON memory 8, parallel serial' conversion of the output of the segment memory 151 
is carried out, and it is supplied to the segment shift register 12. 

[0073] On the other hand, the common driver 16 is also changed to the liquid crystal display control unit 

2 shown in drawing 1 . The common driver 16 of this example can display perpendicularly the character 

font pattern which consists of 5x8 dots by three lines, and the segment display of two lines is possible 

for it to coincidence. Therefore, the common driver 1 6 has a total of 24 output circuits for a dot-matrix 

display, and two output circuits for a segment display. That is, as shown in drawing 23 , this common 

driver 16 has the common driving signal for a dot-matrix display of the liquid crystal display panel l 

(COM1-COM24), and a common driving signal for a segment display (COMS1, COMS2). 

[0074] the case where a liquid crystal panel 140 is displayed completely. — COMS1 and COM1- COM24 

and COMS2 are made into a sequential selection voltage level at time sharing. In this case, the 1st line, . . 

and COM9-COM1 6 become the 2nd line, and COM17-COM24 become. [.GO.Mt-.COM8 ] the 3rd line. .... „ . . . 

One .segment common driving sjgnakCCQMSI, COMS2). shall be at a time in .liquid .crystal panel AAO a lop , ^ 

thru/or the bottom, .respectively. However,: there are.some which have only .oneun.a top orthe -.bottom; «u ^„ 4 . . 

depending on a liquid crystal paneUIn this case, one of /two segment'Coromon driving signals COMSIiandu^wu 

COMS2 will be used. , • .< «. ^r.. :^ w;u c;. "V^u.: 

[00.75] Drawing 24 and Table 4,show^the. common-shift register ._t5.;.iri.the Ijquid crystal. display, controliut* uai^z* 
device. 2 of^ drawing 23 , and the :drive. duty selection register 34. As-forithe^drive duty, selection registers, „i 
34, an internal control bit is changed into triplet NL2-NL0. - . ^ : . . . — r*^ « ^ 

[0076] . 

.Table 4]' ,. . ... <± ... .-.>, ^ c. ^. -c>z>m . ■ .j.-sju.-^yj. . . . •. ... * }. .~ ... ■ ^".:::s?^Vujl\ 

*v ft \& *r tit ■ «,V • 1 v£iu 



If the value of NL2-NL0 is set to "000" as shown in Table 4, it will consider as the display of only 
segments (a picture, mark icon, etc.), and let common dry cleaning used be only the driver which outputs 
a segment common driving signal (COMS1, COMS2). In this case, drive duty is set to one half. If the 
value of NL2-NL0 is set to "001", it will consider as a segment display and the character display of the 
dot-matrix mold of the 1st line, and let common dry cleanings used be the driver which outputs a 
segment common driving signal (COMS1, COMS2), and the driver which outputs the common driving 
signal for a dot-matrix display (COM1-COM8). In this case, drive duty is made into 1/10. 
[0077] If the value of NL2-NL0 is set to "010", it will consider as the character display of the dot- 
matrix mold of a segment display, the 1st line, and the 2nd line, and let common dry cleanings used be 
the driver which outputs a segment common driving signal (COMS1, COMS2), and the driver which 
outputs the common driving signal for a dot-matrix display (COM 1 -COM 16). In this case, drive duty is 
made into 1/18. If the value of NL2-NL0 is set to "01 1", it will consider as the character display of a 
dot-matrix mold to a segment display and - of 1 st line the 3rd line, and let common dry cleanings used 
be the driver which outputs a segment common driving signal (COMS1, COMS2), and the driver which 
outputs the common driving signal for a dot-matrix display (COM1-COM24). In this case, drive duty is 
made into 1/26. In addition, a setup is forbidden to values other than the above to bit NL2-NL0. 
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[0078] It is made for the changed part of the common shift register 1 5 of drawing 24 to be the following. 
[0079] It is the point that a flip-flop 25 thru/or 26 are carried out to segment common driving signal 
(COMS1, COMS2) generating. It is made to be the following when the control bit CEN of the centering 
display assignment register 31 is set to "0." When drive duty is set to one half, shift register selection 
information "1" is shifted only to a flip-flop 25 thru/or 26, and the driver selection signal CSSF1 thru/or 
2 are made to output to it When drive duty is made into 1/10, shift register selection information "1" is 
shifted to a flip-flop 1-9, and 25 and 26, and the driver selection signals [ CSSF / CSF and / 1 ] 1-9 
thru/or 2 are made to output to them. When drive duty is made into 1/18, shift register selection 
information "1" is shifted to a flip-flop 1-16, and 25 and 26, and the driver selection signals [ CSSF / 
CSF and / 1 ] 1-16 thru/or 2 are made to output to them. When drive duty is made into 1/26, shift 
register selection information "1" is shifted to a flip-flop 1-24, and 25 and 26, and the driver selection 
signals [ CSSF / CSF and / 1-2 ] 1-24 are made to output to them. 

[0080] When the control bit CEN of the centering display assignment register 31 sets to "1" by the 
microprocessor 3, it sets bit NL2-NL0 of the drive duty selection register 34 as "001", and a 
microprocessor 3 sets the bit BS 2-0 of the drive bias selection register 32 to "101." 
[0081] The display condition of the liquid crystal panel 1 at the time of changing into the duty drives . 
1/10 from 1 / 26 duty drives is shown in. drawing 25 . In the case of a cellular phone 91 like drawing 20 . . .. 
.... of the liquid crystal display system .150 of this invention, the effectiveness of this JnventionLo£?K* t , ... j 

..'.actualizes. •. . • , . . ■ :.^rw n . ...... .. 

-» [0082] As for, drawing 26 ... an example of a .liquid, crystal panel. 1 40 is shown.; In this liquid .crystal, panel 
. 140, the transparent electrode ECOMS1 with which the common signal: CDMSI^for a segment display is 
... supplied is. arranged in the panelJ upper part .Segments (it is also.called a pictogram),.such as each'wx/.^ i( ; .,„ 
_ mark, alphabetic character,, graphic form, etc.,. are: turned on from;the Jeft with the ! -selection Jevel of the. . ... 

transparent electrode.(ESEG) with which the segment signals SEG2, SEG7, SEG23 r .SEG28, and SEG42 

are supplied, and the selection level of a transparent electrode EGOM.S!; As a segment is shown in *. > .. 
instantiation all over drawing, respectively, it has one pair of transparent electrode::of;the graphic .form ; t \; 

■> -isomorphism whieh_should be displayed, as,for->o.ne transparent electrodeUthe\t:ransparent electrode/ ei; f en r.;, s 

. . . EGPMSUwith .whichjrthe compnon signal CQMS1 for a segment displayds suppliedds. combined^and^as y ^v. i 
for the transparent electrode, of another side, the transparent electrode* ESEG2 with, which the segment » . 

. . . signal SEG2 is supplied is combined. . • . •*>>;,/<:< l i,-.-::- • . ... 

[0083] As explained above, the above-mentioned example prepares a drive duty selection register and a 
drive bias selection register rewritable from a microprocessor in a liquid crystal display control device. . 
When changing from the complete display of a liquid crystal display, panel to the display of only some 
lines, by changing the set point of the above-mentioned drive duty selection register and a drive bias 
selection register Since it was made to display by the low battery and low duty drive alternatively on 
some liquid crystal display panels Since some liquid crystal display panels can be alternatively driven by 
low duty from a microprocessor, the clock frequency and liquid crystal driver, voltage of an internal shift 
register can be lowered, and the total consumed electric current of the whole liquid crystal display 
control unit can be stopped. Moreover, with modification of drive duty, the optimal drive bias can also be 
changed and it is effective in the ability to prevent the fall of contrast. 

[0084] Furthermore, since the pressure-up scale-factor selection register which can set up the 
pressure-up output scale factor in a booster circuit was prepared, it is low and a setup of the pressure- 
up output scale factor of a booster circuit was enabled with the reduction in duty, pressure-up output 
voltage can be lowered to the need minimum, and thereby, while being able to lower the operating 
voltage of a liquid crystal drive power circuit, the effectiveness of a booster circuit can be raised, and it 
is effective in the ability to stop the consumed electric current of semiconductor integrated circuit 
equipment 2. 

[0085] Moreover, since the centering display assignment register was prepared in the liquid crystal 
display control device, there is effectiveness at the time of standby that a line display can be specified 
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as the most legible location, for example, a liquid crystal display panel central part, in part. 
[0086] Although invention made by this invention person above was concretely explained based on the 
example, it cannot be overemphasized that it can change variously in the range which this invention is 
not limited to the above-mentioned example, and does not deviate from the summary. For example, 
although the above-mentioned example explains the liquid crystal display control unit of the method 
which it drives one line at a time by time sharing one -by one, it is also possible to apply two or more 
lines to the liquid crystal display control unit of the drive method which makes sequential selection at 
coincidence. Moreover, although the above-mentioned example explained the case at the time of 
standby where the display position of a line was set up in the center of a screen in part, it is also 
possible to prepare the register for setting up the display position at the time of standby, and to 
constitute so that it can display on the location of arbitration. 

[0087] Furthermore, although the above-mentioned example explained the case where the display of a 
liquid crystal display panel consisted of dot matrices in which a four-character line display is possible, it 
is applicable also to the liquid crystal display control unit which drives three character rows or the liquid 
crystaLdisplay panel in which a five or more character row display is possible, by changing the number of 
a common driver, moreover , what is necessary be just to constitute, the common driver of a liquid 
crystal display control device. in a portable telephone etc. , so that.a common signal can be output to..., 
one or a little more^than. two meter, corresponding to a pit gram,.although,the pit, gram as. which an, . :.r .. 
antenna mark , the mark.which show, receiving level be display may-be .prepare in the .screen upper part 
. or the lower part and these. generally consist of .electrodes of the configuration »corresponding£o a mark 
In this case, only the common .signal, corresponding to a pictogram is^driven alternatively,iand thelow . 
duty- drive of 1 / :1wduty. (static). drive,: or 1/2 duty is cstill also attained: by, always carnyjng out the: non--r. 
choosing-drive of the character representation part. . v-^ 

. [0088lMoreover ; - although the above explanation applied and described mainly* to the diquid crystal ^ re - 
display. controlunit.whichMs the field of the invention of this invention; thisunVention isi.not limitedvto . 
.this ancbis applicabjeiito.drive. control of various, displays, such as, a fluorescentdndicator^tube^displayr.v: > 
•and ajplasma-..display^dispJay^^\t.-^-^L^^.rc wi.^,. . •.- .p?ai>rrr^fS!:s^%^;vi^s^«V{ . -v,--*:-^ -r 

[Effect.of the Invention] Jt,wilLb£*as follows if the. effectiveness acquired by^the typical thing;among;s^^ 
invention indicated, inthis application is explained briefly. . .^vjion '.-cuj^sr, ,.- s ^ r-.. r,'^;;;i,,: • t 

[0090] That is, ,in the liquid crystal display control unit which controls, two or more display lines, when it 
is. not necessary to.make all the display lines display at the time of standby of a system etc., the - 
consumed electric current can be reduced. Moreover, since a microprocessor, can control all of these 
control.by software, according to the operating state of a system, a liquid crystal drive. can be 
performed by the consumed electric current of the need minimum... .* 



[Translation done:] . .. . 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing 1 is the block diagram of the liquid crystal display system concerning one example 
of this invention. 

[Drawing 2] Drawing 2 is a common driver output wave at the time of 1 / 32 duty drives (four line 
displays). 

[Drawing 3] Drawing 3 is a common driver output wave at COM1 to the time of 1 / 16 duty drives (two 
line displays). 

[Drawing 4] Drawing 4 is a common driver output wave at COM1 to the time of 1 / 8 duty drives (one 
line display). 

[Drawing 5] Drawing 5 (a), (b), and (c) are the examples of a display on 1/32 from COM1, and the liquid 
crystal display panel when carrying out 1/8 duty drives 1/16. 

[Drawing 6] Drawing 6 is a common driver output wave at COM9 to the time of 1 A16 duty drives (two 
line displays). 

[Drawing 7] Drawing .7 is a. common driver output wave at COM9.to the time. of 1 /.8 duty drivesXone 
line display). , . .*,i....f- . .-..ij i* ...■«'-. .-i. a* ... , * . . <. •« » . 

[Drawing 8] Drawing 8 t(a), (b), and (c) are the examples of a display on 1/32 ^ r from:pO.M9,' and the liquid: : 
crystal display panehwhen>carrying out;1, /.8. duty drives 1/16. i.*.:.... t . ^ ; r , ^ . 

[Drawing 9] Drawing .9 isvthe detailed, circuit diagram- of the common .shift register for. displaying.. on- a uxv 
display—panel center. section. . 5 — ^ ^v'^k ^ ^ « ; , .. ... . ^iw:^- iyin.^i -t}i.;X,:.-;r.i^^'^ .%v.;'-. . 

[Drawing 10] Drawing I.O .is the output wave .timing of the. common shift register for displayirig,on a.. .*. 

display-panel center section^ ...i r . ^ Gu^:v : ;j*^ 

[Drawing 1 1] DrawingrHJ s the booster, circuit 1.1 for.liquid crystaj driv^^ 

.^circuitry .Fig. rof ailiquidicrystalrdrive^systemi^ ^a.^i:v - < ^ic.^^/ j :^ ^ ai,^,^;^:s^t^^^^^ 
[Drawing 12] Drawings t2 :XA) r (B),»(C),> and. (D) are the circuit diagrams: tsJ^dwingitheke ; xamp>Je.nofLthe 
booster, circuit 1.1 for. liquid crystaLdriver voltage generating. 

[Drawing 13] Drawingil3^ (A) f andi(B).are the<pressurerup principles* of operation. from.|^ime.of.the - 
booster circuit 11 for liquid crystal driver, voltage; generating to 3;times. ? i«c i;ou- . Gi.,>i>;; c. ^r, 
[Drawing 14] Drawing 14 (A) is the concrete circuitry Fig. of the liquid crystal drive bias setting circuit 

[Drawing 15] Drawing 15 (B), (C), (D),.(E), (F), (G), (H), and (I) show the equal circuit. of. each bias. . 
[Drawing 16] The wave form chart showing the signal wave form [ in / in drawing 16 . (A) / an alternating 
current drive method ] of the common signal and segment signal of Frame I and Frame II and drawing 16 
(B) are the expansion top views showing typically some dot-matrix mold liquid crystal panels 1. 
[Drawing 17] Drawing 17 (A), (B), (C), and (D) are the outline block .diagrams showing the example of . 
mounting in the case of carrying the liquid crystal display control unit of an example in a portable 
telephone with a liquid crystal display panel. 

[Drawing 18] Drawing 18 (A) and (B) are the outline block diagrams showing the example of terminal 
arrangement of the liquid crystal display control unit of an example, and the example of connection of a 
liquid crystal display panel and a liquid crystal display control unit. 

[Drawing 19] Drawing 19 shows the rough block diagram of the cellular-phone system by which the liquid 
crystal display system 100 of this invention is applied. 

[Drawing 20] Drawing 20 shows the cellular phone 91 with which the liquid crystal display system 100 of 
this invention is applied. 

[Drawing 21] Drawing 21 is the perspective view showing the structure of a liquid crystal panel 1 . 
[Drawing 22] Drawing 22 is the sectional view showing the structure of a liquid crystal panel 1. 
[Drawing 23] Drawing 23 shows the block diagram of the liquid crystal display system 150 about other 
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examples of this invention. 

[Drawing 24] Drawing 24 is the detailed circuit diagram of the common shift register in the example of 
drawing 23 . 

[Drawing 25] Drawing 25 shows the example of a display of the liquid crystal panel 140 at the time of 
shifting to a central display condition in the example of drawing 23 . 

[Drawing 26] Drawing 26 shows the example of a configuration of the liquid crystal panel 140 in the 
example of drawing 23 . 
[Description of Notations] 

1 Microprocessor (MPU: Microprocessor Unit) 

2 Liquid Crystal Display Control Unit 

3 Liquid Crystal Display Panel 

4 SI 

5 Instruction Register 

6 Address Counter 

7 Display Memory (Indicative-Data RAM) , . _ . . . 

8 Character Generator Memory (CGROM) 

9 Average Direct Conversion. Circuit > .< i. * . - v ...... 

. 10 Timing Generating Circuit , r.. ,.- A \w . .... . 

11 Booster Circuit u . .wr- a- .. o - m ^»»* 

12 Segment Shift Register . - ... t . ---.s - ■ -■ 

J 3»Latch.. Circuit 7 v . ^: - . :' ., v.m.^: ^a:..vM. . • 1 -j.-.u?.-i.:.V; : *.,: . . • - -• . 

J 4« Segment Driven - - ........ Iv^^rr.errc L-f;-;^-- , 

1 5~ Common Shift .Register ^ . . ^.;^'»^ t t u. ...v..- ; »r . „ ... . ...... 

1 6 Common Driver . . . • -- v * . ■■«-.. .... .- , v,r.n^.".u.. . 

1 7 'Liquid Crystal Drive Power. .Circuit ^..-mIis-.i, ..... . . < iL^utXi - v. ;/ ^ . : r . : v - r ^>.^-'i..a . 

. .18- JJ.quid Crystal -.Drive Bias Circuit 1 -\-sw2~> t>i-s: ■ . . 5 ^.^kv^!c i/i-y—^ . < v.> c;t.-..t si* 

31 iCentering Display Assignment Registers o^^,^ ( -.fee ai<g. u't^*.^ .%-ns«. v^jvj: •< 

. 32*:Drive; Bias Selection Register <s •• . ■ Jx; : ^;*>^o.b«^ oi-:.us:t. ■*••«- i.*:* 1* 

^33 Rress;ure-Up Scale^Factor Selection . Register .* ■■. . ^\.v^;roj*arr.n ucr (1 . n,..^...;/-^;^ 

34. Drive Duty Selection Register .; »:»«'. £xf; L/;-.. , r ..•.".*»-. . . : m ■ 

40 System Power . ».-• v .. .:. 

DB0-DB7 Data bus signal ^-..-O-l/u ; jNt, - ... 

E A lead / write enable signal ....... 

R/W read/write selection signal 

RS Register-select signal 

COM1-COM32 Common driving signal terminal . _ . 

SEG1-SEG80 Segment driving signal terminal . . ^w^. * .... .* 

CSF1-CSF32 Shift output signal of a common shift register 
Vcc Supply voltage 
GND Gland (touch-down) 

Vci Pressure-up basic electrical potential difference to a booster circuit 
VLOUT Pressure-up voltage-output terminal 

[Translation done.] 
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V - >£te*fif 3+ X v 5 9 v=x* v-s> u 

-r n\z &z>mftmmm\z&rtzmw)7 : 3.-y L j £^mpj 

ftg&*-f 5>^%^lHlSSt, ?fS?iligi!jA^77>Jt£^£ 

a^<75a^>^ffiiiri/^>hmffiS:ffiAH-y FvFU 

ioTiKlfjLT^-v y 9 9 1^9 — >S^^ff oiS^S^ 

fg&Sgiijxi-x^ K^St±»e«g»AW 7X[HlSSfc 
*5tt3ggS!jA-r T 7-Jt £l£jenJt£&Sgl!)A-f 7X1^¥ 

^;KD-g|5c7?fTtca#?W tftri -x ^ ^ofimJIIglfi 
is. 

-x *s u t #/i [iiif&o m ^ fg* £ »t $ -a- s <t p 
s. 

[m*m3] ±IB=i*:>Fx-f A'te, g^<MT:b&^ 

^ z m *>? z> z. t z t -r * i 

n ^& > F A-(DtB^«^^T<D(S 
t5^t> F ^-f A©m£{iB£^liS4>;fegBlclS:£ 
S:#il;tt"?)W*^l> 2i;fc«3fB«<Z)&JlS^fiiffl 

[W*«6] MfjfclJIl. 2, 3, 4£fcH:5fBi!tC9ffc 

ss^^tu tc#t-3**x-*<73*£&^3£tf±fB 



(2) 

2 

-^fBtrrs^^'J 

«i$C© A ^ - > £te#rf -5 * ^ 7 ^ V> x * u-^ ^ =t 
•J <!:, 

M^tB^nfcA^->x-^(riSi;Til^©^T • 

F K^'f A't, 

io Sa€>H7^A't 1 K^ ; e>F7'fA'(rJ;?)B#^Si]iK 
HjlCfcttSigifixi-xi- ^^McItl^iS^f 5 >^3££ 

j&HligWjA-f TXJtSr^SBlflg^li)A-f 7X[alSgi. 

mm.(Dzi*:>nMt±:if*> hmm^mz. f-^ fvfu 

^ X ft JCgBM $ nfc IS m £ #f 5^^ B «^ A * ;U 5: ±12 
-t ^ > F F y A' *3 d: Zt n ^ > F y -i A* © ttl ^3 « ^ 

20 Jot, 

^tt^|g»A-f TXJt^iS^pjmiSi&AW 7Xgff 

±fBig»xi-x^ mj£^&tmm?u jxssfsffl 

so [W^J18] m&'rtZi&KvJmtl.Fy FTFU -yi7X 
^ffi*^A^;p$:|g|))-r5^a*^*'JfflilHlSST'a6-s. 
T. 

|g«ixi-xi' Sr^-T^/cfecom 1 
WMlM 7X*WL'fcTZ>tzib<D'm 2 l/y7^ 
±fB^S*^A^;i/©4 J *gl5»ro 1 TiSiSSScWfTtca^ 
WlCF-y FA^->$rS^-r^^5*^IS«T5^3 V 

vis* h^tsm^TTsWrnm^o ■ 

±IB#ffilElg§C0#BE^*§tS^T5m 4(731^^7.^ 
40 S^OW^JHSfBWcojKS^^SiJfflllElSSo 

[IS^iHlO] ±fBm3 0U^7.^(DfiI^^T'5»^ 
±SBB1 Uv7.37&Z>'fg2 Iyv7.^(Dffi^^M-t5 

im#m 1 1 ] «^cfT^«^pJtg7i F y F V F U y 2 
50 1 OC73#ffi[HlgSi:, 
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3 

© ^ ^ ymmmmn tm&<D-t 9 * > h mmmm^ t s 

P#»9Jtc|iM^lU^-r-5)^ B B B«*f&JfflllilSST*oT> 

KIVPIhIB. 

1 3 3 ±BSB 3 «JE¥aK 
±EJB 2 IS^lHlSStc <fc o T±EKIfr/'W 7 7. £<st a * 

<5«t5tia^-r'5j:<i:*tpjtgt$n-5iS*«i 2 tea© 
irnxm 1 4 3 ±.mm§ i %;*mwm% ! \-&s 1 7 w-a 

5 >^$ijs@ss«> ±E«iK}Sig»©Rje3WiBHan 

±I2^ll«^>7,xA^^ ; E-K<h ±13 

v-r * a yp-b y -y-tt. ±te?s B 3 B /^;i/©4 , *^(cs 

M&9U 6-] ±fBjSHa*->7.T-A«. Si-^f 
AT*^Wtai 5l2tS©SS?Bl**->XxA. 

[W*S 1 7 ] ±B««/t*;i/tt, h y R MJy? 
7«^gB t-tr > t £W L . 

iEGMf^E-KfcSnfc^, -t^^>h«^g|5»©- 
fflt H7hU y£X**©+*fBa-©anSc©H**« 

A. 

[389§©SMJB&l&iJil] 

[0 0 0 1 ] 

ttHy 5^^*35 tana L-T-fe^ 

> h?a©i^ • V-^ • 7-T n >7iM3t ; r : 3?©« 



(3) 

4 

[0 0 0 2] 

K«a**/t*Ji/£iK»-r**© i N*fc*«±fc 
i7P • •7a'±.yi/># • a-y h (CPU) 

tjx'-ri7D7 p p-tr-7-y- (mpu) x«v-f^pp>hp- 

[0 0 0 3] K ^ h V h 'j i?XSSffliS/^->S;4 

^'J (£TF> S*T : -^ffl^>^A7i7-feX^ : E'J : 

+ 5 7 - >£t&*fif 3 + + 5 9 9 S>x# l/-^ * 
^'J t 5f ^ y W-i'ffl U - K*> U U : 

x— * R AMA^Sif-^ S?SSa*/1^-;W©ffili{4 

^;u©n ; &>*ffiR^-b^/ > h *«fc»-r s-tn-^n 

20 ©IK»fI^Sr^UT^B%©KiftS:ffJa:5JSBliK»lHlifS 

[0 0 0 4] v-f iruzfu-ty-mt, ifcHS^/i*;^ 

Sij^— *RAMfc:»#&tr. TFI/^D^B. ttc 
aai^^^OKftficHK^fe-BrTlB***^-^ R A 

30 tt*mr. tt*msnfc3rv5£^*->tt. j&ji© 

£*T/#,6*Tx - * t LTMI!,fg»j|§l8gft©-tr ^/ > h 

[0 0 0 5] ft*, &^^5i7^«SE*(6]tr1S^©7 
-f >Tl*3nt^i&», ±IH©WW£&ai*fT K 

40 ±fe©^©£*T/#£*TftiJiP« 1 >-foB#^fiJ^ 

^nfc 1 5-f >©s^«^^a^>->7 n/s?7*ic2 

T> P ; E>H7-fyN*tt#7-f>©S5?U"<;i/©IK»«ffi 
[0 0 0 6] 

[**W*«W*LJ:3t-r*IHl] ±IH©«t-5ft«aa 
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5 

«?fl!>*i&**g*Ttt, £?*>§ttRflc3l*teMe>Tt>© 
S* l>ff ©a ^ >ttffitCO fc^g £ff &o T ^ 

[0 0 0 7] fiSJAtf. 3 2#©3 : t> h*5-f A'Sr^S 

i a B a sswgi(:*^T, com lft-^tc^-r^a^ 

ns. £©«&3 2 y^yoa^ymm&zm&mw]-? 
zmmismz. 1/3 2fa- f^ffiit^tintu 

(C, 4ff^©X^J£**T££i:;&*T£-5. ;r©?&a 
**ttWI8«fc*tiT, 4ff#©£B**£&g<i:Lft 
^fc^fciSHTfc, 4ff#©P##»Jlgl!j£ff 
Btt«ffiR^«ta*^lli!l»«ip©jS»*aEtt4fT»©^ 

[0 0 0 8] .^XT-A©^f««JBt:4JtiTtt4 

t«afcB»m 7xjtfc^{ti--g.fe 
<£<-f st, *^5^7*>b©3i*<ig#ft±ffi~ 

@S $ fU S* <h L T© Jlfc g © A 7 > X < & -5 £ 

[0 0 0 9] &i5, |£H? 2 - 1 3 1 7 8 6 fftt. 4 « 
#ffilsig&(i:6tt#mi§l(&£*#U iSSOffiEb^a.-x 
4 (CJCUTi:*. e>*> 1 #©*EElHll&£aftf **ftv h 
'J7f-7*^lS;li*lTH5. tif3-1193 
8 5(1 AC«Sd:«»fc£©*R©*K&<SDSP*.pI 

[0 0 10] #5691© BWtt. ttA*jKMffgB&#lt 
h—^JPQffiftftft fete, 

[0 0 11] #389iC!>«l©B«ra. #EE«BE©«*, 



(4) 

[0012] *«w©«aoewtt. vXtacim 

[0 0 13] 

io [0 0 14] t&b^, T-f^nyDtyW^ftf 
Aplffitttttbxi— r^a^U-^i' («*fT«9fPU>» 

^$iJHSSl^tcKtt€.nS. 4fT«*jG«pJ1)6-fc«S*jS 
A*;Uici3(^T. £ffi** 4ff^*) fre>- 

g|$©ff©*©** (HAtf, Iff**) l~^D#A-S>* 
±fBB»7 s :i.— aiR 1/^X37 iIi/H7Xl 
ftUv?X*©fS:5£<i7!>tv>f 2uzfu±yV\zJ:-2TWim 

[0 0 15] 1 >ttiCB#»*iJLTa^ 

1/ & tts tj-t a =i ^ > k 5 -f a* tcjg^ £ nfc n ^ > <> 

&fi?$fi#i&aA*;U©Biffi©**£ff 3 ffift (fz £ A 
«. iff »)Sny7M/-/7i' (F/ 
so Fl^?,F/F9) JCO*JB^^7hSn*J;'5fCT 

a. -77. jsa/^;u©iaffl©#**^«cMj^Tsg]5 

[0 0 16] !$ii!)5^-7-f aiRUv7^©!££fi&«u 
Sfe. ±ffi=i ; e>->7 M/yX^ff)y7 hi7n^^©ffl 

a**A^;Kc43^T, rirffi** (4ffS*) K:*^« 

**ff*uff tc*s^i«2ff (r$nx. (gx-r— x 
40 ^igi!j$nfe^-a-T$.oT : t). m i o tc*^n-5j:3 
iffRtf2ff©a^«j«tt8 oh.z tan*, -tn 

[0 0 17] *7c, ^S**«iJf9Sfirt(C«, 

ns„ ^a**A*;i/©^B**7i^— gp©ff©*©* 

i?n7a-tyD-\z&-oT9hmzmM2ti2>zfC, 
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[0 0 1 8] ±BBUfc^aKJ:*t. v-f P /Dt y 
>->7 h U^X^OWifPJB»*R^*ilK»«ffiS:Ttf 

[0 0 19] SSKtt. »cfiS*1WW8Bl*Jl;: 

>y**isi/yx^cossiB, ^n^o-tyti- 
K.fcoTaRtticBitatt*. cntioTs flt^ttis 

*S3i*/^*;K0'f*«»K F-y h "J 
ffl**54^0atjK*ff&3J:£j&*T#a. F 
7h?h'J 7?Xl+t 5 # £ 4 ?t** "Tig&iKisA 
^;U©i§£\ ±fr£ 2fT@©*-©^> ±^<b2'i7St 

±#><b 2ffB©*.©*^RtX±^6 2fTlt3fTa©* 

* 77 caftan*. 

[0 0 2 0] 

[mwa&mommi mat. *¥£W<D$zmw?&z>m 

i«Si/7fA («l*»jS£B) lOOSSt. -©it 

A^Hi:, Kf&IiS^A:^ (liquid crystal displ 
ay: LCD) 1 ©3 ; E>«ffi:i3J:<y*-fe^;* > hmffi£8K 

I2i, ^l 3 B «^$iJWgS2<D$iJ^1fl?S<£IS«bfci3 
S^x-^Wtfff&^fcrTftSV-f ^□^□tyt (M 
PU) 3t, Ayr 'Jfei:©yXf A114 OtSt 
tr. v^^pyn-fe-yit3t^HS^$iJPg«2 tow 



(5) 

<? 

tf'J-F • 7-f hOTifR/W^MPU3A»e 1 gB2 
^2K8-r*fc-«)0«9lie^*i:. MPU3igI2t® 
f|0 8b'7 h(Dx-^«^DB 0~DB 7 ^MSIbT* 

a*;h £tt&£^ffl»&B2 1«. 3t>«^gco 

Ml~COM3 2tt^>M^iSEGl-SEG 

8 o t\z£-oTmmznT^z>. 

[0021] m^m^mmmm 2 a, ^sassa (c 
■0 pu) £^tr?-r i?nyDt7-s-3 i©r B "j©ffi^©jii^ 

•J) t, KS*X-^RAM7^e»S^^-^^jS B lS 

9 9^ — H*»& F-y h7hU^Xtt©X*7*>Wti' 
-^iSF^T^^^vx^-^y^U 8 t, l£ 

k*-y h©«^5*— ^SS'UTJI'X— ^KSifcTSffiS* 
mBSS9t. tiSnfti*f-?Sy7 KT1 

>»«»m^>>->7 Hz-^i' 1 2 1. ->^h 
a nfc 1 5^ >fl-©«jj*x— * 5 -y ^®8S 1 

3 ffi^anfcg^x-^ts-cf^Tf^sig^/^^ 

&t)-rz>±>f*>b F5-T A'l 4 j&JI^A^H 

30 M&Mf&LliiJj-rzz^yF?^ Al 6i, JtiH*^ 
-^T^'J 7 C»tS*Sfil**t^-< S 
±K'>7 bUiS7s? 1 2, 1 5 K*tb TSUI'S 

^7 D -7 >?mn*W&?Z>91 5 >^5S£I3» l 
Ot, v-X-rAaiHU 0#>£©®i!£®J£V c i icSo*^ 

T^nig»)«iE^^^-rs#ffii5is&i it, #j£a*i7i 

*EE »C SO* \t\ XWLtitMWl AW 7 X BEE £ 3B£f « % HIS 
tflAW 77.HIK1 8t. i*aB»A*-f7 , ^igKl 8j&»© 
3g£anfcAW77.SEE£'f >tf-^ >7«»l/TlBA 
tS^f-y^ny (3~^7 >7°) A^tt4«iSlHlK 
40 l 7 t, ttitHU^l 7^e»tt5*an7iA*'f7X«JEE©4' 
A^Bfa©fc©S:aiRUT±E-fe^^> h K5-f A0BS 
l 4*<fc^3 ; E> Ky-f A'IhISS I 6 (C^-T^ttllKfb 

*SESKifiii^i 9 t**t». a^,(c> i7P -7 ^ajut;^ 
^leigscGPtt, ^«^6«*&an<&i/py^cLK* 

[0 0 2 2] J^*3, ±BB%j|&i%ft!lfl9&B2tt. ^»© 

*mwnft®mhy>i?x* (cmos) o^mitmrn 

so (LSI) tLtlO©^f7 7±llM$n 
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-5. Hifc*j^T, ci, c 2 itzn^n, #ii 

Cnb©$ft«. l-7-ri7D7777F (/X 

F) £3*15. *t7i'^yi*l'-3'/ : £ l J8H - 
j&ICROM CJ-K-*>U • ^U) Ti^Sn* 

fe> RAM (7>^A • 7v*-fe* • ^U) *<±i2RO 
MKtttQSn* WKIHIBSftfc^**, ±12 

[0 0 2 3] ^©*SS^J©^ H B B *^$ifflSfi2^ 1 
^nyair-y+f- 3 r-A-f >?7x-X4^LT 

S*tSCt««T#4. Sfc, '7^7D7'Dt7t3)5« 
yXfA-f >^7x-X4£7>LT?i£JI 1 3l*£fT? ; &« 

frfc?. S*t-^ R AM 7 'sCT-y Off Mil 
V-f i7 D 7P -fe y +)■ 3 ^g^X^JOStegi 7 K 1/7 £ 7 

7 KU7*'7>i' 6^g»WtCT |*U*fcIE»rU V-f 
^DVa-t«/-y-3d»i5A*Sn*X^a-KA«*>«rt* 
if-?RAM7 &C##jA£tl&. 
[0 0 2 4]«*r-7 (**7^*3-F) tt. 

ft&.7h*T-5> R AM 7 ^i* ^nSii TlS^St^-tti $ 

KKllsISS ( 1 2 , 13, 14) |»J©t^>h->7M/ 
y'77 12 CJ|ftfc2i&*l«. 1 7< ^CDf-^Wi' 
/>Ky7hl/y7? 1 2JC*«Snfct ^^TfHI^t 
^•y^HS&l Stc^y^n, t^>hH7-fA14 

» c: © 7 y 9- s nfcer- * a> s j£*r/#.6*r*ffi saw 
»o*ffiu^;w«*«a«»«ffia*?iBi»i 9tMsn 

•5. 

[0 0-2 5] 5X8KyhT?*^n4*t7 
£*7*>h^*->£fiifi#flK4fT«jKT**£, 
&^frtt8 5-f >l;rft5<Z>T, n ; E>K7'f;n 6tt 
It3 2.ffl<Dai77[H]&§££>g£T-5o H2fc«fJ:3t. 
C03t>t-*7'f/n 6 1 <D 3 * >IK 

®j{f-St (COM 1 ~COM3 2) COM 1*^ CO 



(6) 

M3 2 *TB#7>fijtcni^a^«mu'^;ncLTm73-r 

COMl~COM8A^lfT@. COM 
9~COMl 6d^2fT@. COM1 7~COM2 4*i 
f&3fTB. COM2 5~COM3 2*taS4tTBt&*. 

[0 0 2 6] £©«fc5fr4fT*T«^i^fti£S*^ 
*JH tint, y7fAffl^IPf/j;i:4fT»JiTffi 

^6*T©^;u©«ffi£i$anLTV>fc. "tote®, 
t t± 3 ^ > e «ifg ^ t> ep in u £ ^ «t -5 tc 3 =t > v 7 h u 

yX^ 1 5 S:i&f^$-&*J;'5^tfefe©T*-5. ^tltC 
iol, &ttB0ttA$^lli4»£lt 1 ©«»«7J £<6M 

[0 0 2 7] fcfc'L, 3 ^>igiiiff^£C 

20 OM 1 SIB^a^U^HC UTttiTJ L/T 2 nm^-p 1 

-en^-r fnfncoMi~coMi 6 u/ 

1 6ra- J-jWMi) SI/COMl~COM8 (1/8 

tfcZo Z.<D&o t£.mWl*ftU o i: . 0 5^ (b) Rt^H 
5 (c) c^fi'SK, 4ff3S^o«fl**A^.;n© 
a® ±«o 2 fr * tt i ff t: ffl t s n. a ** 

jg<&5. 05 (a) tt, 1 /3 2t~l — tV^H)©* 
^©4ff«^JSr*t-. 
30 [0 0 2 83 COSfcSfifllTtt. 2fr*^lfT 

«j*SfTfc3»£fctt, 0 6 £H7K^n^tt*-rj:? 
fC, n^>|giljffl^COMl~COM8^T-C0aj?SSfi) 
T'U COM9d>«=>COM2 4 (l/16fa 
-f-^Bl) X(4COM9*^COM 1 6 (1/8^^ 
-f-fBi) iTOlfilTlJ? l/^SIBAt 5 C t 
T, 0 8 (b) S7>'0 8 (c) (C^-TJ; 5 CiKM*/1 
©iaffi4"*SI5(ca5?W^^^$fT^'5<t-5(c. 3 
t>->7 M/-777 1 5 £«jf££i±T^3. L^fe^CD 

(a) ttl/3 2xa--T-^ggi!l<7)J©^<7)4fi : S^J5r 

[0 0 2 9] B9(t (Sx^l-x-C Sg»»t«iaffi4>^ 

h 7 ^ -> a > U i>7s 9 5 ffil&x =l -=r << m&WLlZ. 3 

9) 34t, «*Hffi**^lra«W(C«^^ff 5Ct 
so ^fg*TS-fe>^'J>^Ji«UvX^3 1 t^tr. 
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// 

[0 0 3 0] Ilfa-f-fMl/vX? 3 4H ®\X 
tf, 2 hcDf&JfPk'-y hNL 1 -NL 0 NL 
l-NLOOl^ "0 0" <D*§£4f?S7K (1/3 2 

Xi-x-i'iKi!)) "0 1" <Dm^2nm^ (1 

/ 1 6xi-x^Sg»!)) ^r^L-- "10" rol^lffS 

(1 /8ra- T^HgW) Sr^Tctei lC$n-5„ — 
7j, -t>^'J>^»JgU^^3 ltt. 1 \L*j v<Dun 

«*&ua^ffS7Rf ±5fcsn. "i" 

[0 0 3 1 ] V-f 37P7P-k7lt3H ±IBIg®ljx^- 

fa-f-flKl/yX? 3 4^;:IS£$n;fc■fgi■J5 ^ i-7• 
.-1'<ii^;:K-^■T^ 5>^^[slSSl OTM^itS 
P^r>v:7 YV'JT.^ 1 5 0V-7 h £ P y S C L 

SnS7l/-AHJB*-Sl:lli|»t4fc6. ±fB->7h 

asfcutttan*. -r*to*. *-r5>4f5S£Bg&i o 

«^Py^»'«lHltt©»«lttt. Bira-f-fllRl/ 
>?X^3 4K^S£ftfcffil!)^:x-x^ffiKS^TftJ 

[0032] mm^^-^^mau^T,^ 3 4tc^$ 

«^7D5»^F/F 1 -F/F 3 2ft©1SSSc©7'J 7 7" 
7ny7*SIKt5. 7'J 7 7"7n-;7*F/F 1 - F/ 
F 8 1 © 1 fr@ ©^JCfiJJS $ *l. 7 U y 

7*7ny7'F/F9-F/F 1 6tt«ft/WH0 2.fif 
SCD«^tr?lJffl$n. 7U •y7"7P77'F/F 1 7 -F 

/f 2 4(«ilA°^i/i ©3fTg©S^ic*iJffl$n, 7 

U 7 7"7D77*F/F 2 5 - F/F 3 2 «ji£||A°*;H 

©4ff aoasicfwians. tot, -t>?v>>?m 

%.lsiSX?3 1 ©$iJflPk*7 hCENOffi*S "0" ©4§ 
£\ 4ff*^ (1/3 2t~l— tVIEHj) Ki^Ttt. 
7'J 7 7°:7P7 7°F/F 1 -F/F 3 2j5t->7 hfal'ffl® 
SS3 5 lr<toTS5?c5tl, 2fr«* (1/1 Bt^-t- 
^BWl) K*HTtt->7 hftffi08g3 5IIJ:oT7U y 
7*7n77"F/F 1 - F/F 1 6*«IJ?$n, 1 fT*^ 
(l/8fa-f^IB) C*5^T«7'J 7 7*7077" 
F/F l-F/F9*s->7 h©JP[HlSS3 5l;J;oTliR 

[0 0 3 3] -t>3="J >^i/y7^ 3 1 ©IS^fttt 
->7 bS5ffl[IIS&3 5fc#U&SnT*D, ->7 h$«[§]8§ 
3 511 aftQ&B** (4fT«^) Olil:tt7U7 7' 
7P77F/F 1*>6F/F 3.2tTl#(;y7M/y 



(7) 

xi'aRflmtsna* r 1 j <&-> 7 h$-t±TfT< :t 

ffi^^ffi^^it^c 7'J77'7D77'F/F1-F/F 
3 2(1 ^Ofcafcj^hU^X^jI&flMR r 1 j ffi\ 
*SnT^*WIHI, SKU^;U©m^ffi^CSF 175M 
CSF 3 2SrP ; E>H7'fA*l 6^1R(l!ll:iiJ*t5. 
^tltCJcoT* P^>h*v-f A*l 6tt. a*?l"?;!/i:S 

n&^£p^>«-5§isi£¥ij»ju ^jrrsp^m^c 

OM175MCOM3 2 Sa&U^I/iT*. «#*E« 

3?3 KBKJfctt (CEN= "1" ) RtfBftT^— 5V 
«*? US?** 3 4l:RHSnfcB»Ta--T-fI (NL 
1 - N L 0 = "0 1" : 2fT«* (1/1 6^i-^^ 
Kid) ) ICS^T, mii7'J777D77"F/F9 
A>e.F/F 2 4StIfl:y7M/^^l^i 

r i j £->7 h£it-Tfr< itT'3t>K7<A ie*> 

<E> <£*© 2 fT#© P ^ > 7-f >^SJR WOKD P -t >fl 

[0034] m i o ictt, is^nfcigwixi-x-r <b 

20 l;So'H.tn ; E>y7 h Uv'T.^ 1 5©->7 h^Dy^ 
i^0M»$, 71/- AJlffiSr-^C-rScfc^tCaieL 

«©*S«*«!HIS«2 fc*t>Ttt, -ir>^ U >7"S?F 

8S1 0T^$nfc->7 h7P77£, 3t>-/7M/ 
yT,^ 1 5ft©->7 hfflf9lsltt3 5 (09) CA7JU 
3 2^r©7 l J77"7077' (F/F1~F/F32) T 
«^3n5y7M/y7^Sa3T5. flfcH^fr** 
<DWi&\Z\*. F/F 1*»&F/F3 2*TaS?W**)t 
so ^y7ht5utT, ±®*^S:fT'5. — 7j. Bffi^ife 
g|5©2fTtrS^$ff F/F 9^e>->7 h£H3 

. »l/TF/F2 4T->7hSll*7n. "TOIR. F/F 
1~F/F8R^F/F 25~F/F32CD7'J-y7°7 
D77"WJt7h$n, y7 Mifrfrfc^. ZtzW 

m^^oimz^TT^n^m^it. f/f9*6->7 

h«:B»&bTF/F 1 6T->7h*»7f "HOUR, 
F/F 1~F/F 8SI/F/F 1 7~F/F32©7'J 
7 7*7 0 7 7 , tt«H'Jt7 bZtl, ~>7b&ftt)tL^. 
S/i?)Iifi-f>f (C43^T ; t)7l/-AJlW^-^{C 
40 f^utH 7071 — ^•^**©^7 x y^CCi|»l]:©^ 

[0 0 3 5] -jRWlcKKixa— r-f SriS<-r^t, # 
>o«Ri9M*«*<ao. A-^;i/^#:©**dt^ff 

*>. SSHltttllU^fcB (P>h^7;h) ^HJtT«.fe 

^fc> Z\ 0ftfa-r-f mW)ik\Z <t 0 , ^SiEid^ 

•yhfetti. #C yXrAtS4O01ItEJ:O 
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£©«£. S9tSKKi3K©|pllS (11-1 
8) C«n*«8EA^ #J£HIS&1 l^UftftSfti 

fcCT. 2jg« 3ita5. #BE(h1SS 

T, #ffilal»l 1 £^LT$cHIEIijJ&©[HlS& (1 1~1 
8) C**«:fJM&-r-&«£. &g*/MBSK:*KE«*£ 

[0 0 3 6] £<E>tC. ;L©|gJ6W;::fcl>T«:, 2fr*^ i 

^^^\tm^<Drcst>mm^=L-v L -< & 1/2, 1/ 

<*s*n*<»5A<, ^©llJSWc&^Ttt, yu—J^m 
t% iaK©fiT*@)iT#?)„ 

[0 0 3 7] fciS, mWiTz.— 7-4*1/ 2, 1/41: : 

tl2fflf, 4{$lrTSSiJ'««. 3"f 5>^3BfejBlttl 0t4> 
f>a ; E>->7 hl/vX^ 1 5fC^$n§^Py i7©^ 
^Sr^n^tll/2, l/4KTtf*££T?1BHlK:36 
Jg-TS^i^T**. d©ctp(C, IgWiXi-x^ 5r 1 
/2, l/4fc~Rffci*fc, ^Py^OBjaEftSTW 
SJcSKL-T^Sfcfc. CMOSIslteT«J*SnT^2i 

[0 0 3 8] 01 111 *K&nStlK©lsll& ( 1 1 ~ 1 
8) £jSLTH*. #JEE@&1 ltt, A^ttEESSB^Vc 
i A>6ft«3nfci*lE«i*3ft*Tffffl/T lO 
©VLOUTSai^-^m^T-6. CI, C2iJft-v* 
>y^FSCT#ffi<£fr5fcJ?)©n>x>-y-, C3««ig£ 
J£ft;ffl©:3 #IEl£Etl50if (V* 



*LOUT) ^e>tH*-r4CtC«fcr3T, f&HiEtjjSjffiS 

g 2 ©37. h&tf«AKIb«fllilB 2 ©^Sffi«^(gM 
«#*B«fc£©«&, *^^©^HIEIfti&IP 

tii^tfXClffi^LT, £©ffl#*EEfc$&l;:LS I ©* 

iA*»i;«t5utT, «aB»m£E©*aE*«s 

' [0 0 3 9] ^©HSS^JT«> H^ttS^-pf'. #EE 
0S&1 l£#fcUT#JEE«*sa&U^**3 3#t9:»t& 
nX*3D, V4" ^P7°n-t-y-y-3/5W >7. h7?->3 > 
Wv'X^5rt©»EEffi*aS;W'^X5'3 3tCRff^cD#ffi 
S$S:t^t5itT, #£ElsISSl 1 ©VLOUTtti;*; 
©#ffifS*£ 1 fflf* £> 3 »*Tft*k:IE3E-r* - t^T 

[0040] MBsnftinP. ±te#ffifsmiiw 

tt5nT^-S. I*lEVc ilJiltEVcc («A 
) «3V) *ffita»*IL/T#6n-6Vc ciHft^lE 
(«Atf2. 8 V) Tfc&H. tlfEVcciHi 
^«JE£#JE@8& 1 l©S#ltBEVc i tLWSffl 
IS, £©*;6£0!l©i£ H i^/1*;l'l £^®rf -2>i§-&, i& 

^mmnmtmhM^^-7-4 -vrnwi-tzmtiizhs 
*© 3 is tfe t e>n**£E**« < & ortfft ^ J: 

[0 0 4 1] 112 «#JE1hI8S 1 1 ©&#m&[iltttilj£ 
#EE@S&1 1 ©VLOUTtii73«§ia:©M^S:^:-r=' * 

fc, ii3 fc##ffi*ffi5&4©»«u§cs£3rr. 

[0 0 4 2] 
»1] 





(vlout) 


BT1 


BTO 


0 


0 


JWS:lbfN>iL 0 vlout tt, gnd u^wSrW^i~5c 


0 


1 


lfflF#flEI6{K vlout fe y vci w-^Srffi^i-So 


1 


0 


2fg#EEftfK VLOUT tt, vci W2f&(D#^U^/USrffl^-r^ 0 


1 


1 


3{g#/E8HK vlout tt. vci co3te^#J9Ei^/W£ffl;ft^£ c 



Ibfy h B T 1 , BTO^tn. 
[0 0 4 3] ±f2fiiffi t*-y h B T 1 , B T 0 ifl " 0 0 " 

tsnst, weebbi i©Kjf^*^jhsn, vlou 
i, BTOif'oi" tanst. #miHissi i©#je 

fflAti. tt»t»;hBTl, B T 0 " 1 0" so 



Zt, #ffi@SSl l©#EEfi***2«KSn. VLOU 
T«fliS*tEVc i ©2<g©*EE£m77TS. Siffl 
fcfyhBTl. BT0A5 "1 1" tSftSt, #ffi(HlS§ 
1 l©#EEffif**»3»k:Sn, VLOUTigfBS^t 
/IV c i ©SfSWWffi&ttJ^-r-So 
[0 0 4 4] 012 (A) ~ (D) {C^-r«k^iC 

>1tC 1 WfT3, T4IWfc«ttSnfc3> 
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Tout t±iE^a5^Ti~T4 tomiz&mzntz 

X-f y^S 0~S 9 tJC<fcO^$tlTI/i-5. £CQ#EE 
|h]8S 1 1 1 fS^ffittJ^S#tCta^ 1 2 (B) ©£5 
(-> 7^ -y^S 0 (D^fr^^tlTA^ttflEV c i j&t-t 
©ttttMIIVLOUTtUiSfTou t<fcDtiJ;>J 

[0 0 4 5] 2^#ffi^3{g#EEttl^Bt(C«« 5fe 

1*012 (A) <D&o\Z7,^ y^S 2, S4, S7, S 

9^>3nta>T>itci, C2^nfnvc i 

tC^tt$n-5o &tC. 2{g#ffiCOi#«01 2 (C) CD 
<fc5fC, S3, S6, S8^>$tl5 

^tictoT. mi 3 (A) (D&oiz 

ci, c 2tim3mmzmmi£t\z>££h\z. %mmz 
am.mm^m^nx^rz^^mmxti^^zt^m^ 

tlTVc i^laSn5u,!:T2XVc i C9ttEE£fcti2J 
T3„ 3|g#)£(Dt#tt01 2 (D) <D&o\Z. 

X-fy^Sl, S5, S 8tf-*>Zt\Z>Z.£\Z£-oT. 
Ml 3 (B) C0cfcptC2'^>CDn>7 i >-9-C 1 , C 2 frit 

?wm\zi%mt<nz> ££h\z. ftmmizmmmiiLrfWto 

Ktl5:iT3XVc i ®*EE^t±i^-r?). 
[0 0 4 6] JifBCQiotC, #ffi[eiSgl l 0O#ffiH5^fg 



10 



■f 770S&1 8 ^«ag[HlSS 1 7 0»tfMt£E£Ttf-5££ 
ifrT-£$„ S«2 0«*«8l£«:^:B»caiA 

[0047] -Aiz. ±ie#HEiEiss 1 1 <Dg-K.mm<DM;fc 

»ft«ft*tt«KWi-«. l/3 2ra-f^ 

<BftT4ff***lT5»^©«JlBft*ffiS: 8 V tt5 
fc, '>^T-A*KfltJEA«3V©«^tett#JI|Hl!Sl ltt 

^tfT'f £ P ^D-tr 3 fr <E> 



30 



»£{Ct>, 1/3 2fa-f^i»0**TH ffiAC 
»«£Et>3ffif#ffiT8V©*ST*0, gl2©I»t 

flStt««T€r&ti. fix% i/s^-t^ 

Tret*?'— rS'fr v< i7 □ y-y- 3 td J; oTffiSbx^. 
52 n&. 2<~>lC. Uv^^3 3fC«, 2fgC0 

unCfcO, #EEfS^3iJ?^^^ 3 3T#ffi|Hl8Sl 1 
S^ttCJ^O, 3 VWi/X5^Affiilg4 0fre>^fe^S« 

«K*iW 2 / 3 K««-r* z. tifl eimttzz. 
[0048] -atseiji^a— r-< sacHbfc*^ 

fc a > h 5 x h £ # * tz tb iz a. B»W 7 7. it 

£ »&©a> h57 

itll/H 77itB«U 
B= 1 / (/N + 1 ) 

0H*tf, l/8ra-f-ft, l/16fa- 
T^t, 1 / 3 2 fa-f -f TO*lI»;H 7X11, 
^ft^ni/4A'>f7X, 1/5W7X. 1/6. 7 
A*-r77.«hft-5. 
[0 0 4 9] 014 (A) Ki£IligISA*-f 77.08&1 8 

W 7Xl«l/-^3'3 2©iS!5£tKSg£, *aB«iA-f. 
770SS1 8 1*3007. -f7fSWl~SW9, S1~S3 

co^->/^-7«ffii:cDM^s:^T. ftizmmznti.^ 
mmms2it, ■7^^P7*Dt7-y-3^>xh7i?y 

3>UvX^5rt©^AW77S^UvX^3 2 (dig 
ISAM" 77£l£ST-5 lit, KIBttA'T 77HI&1 

[0 0 5 0] 
[*2] 





BS2 


0 


0 


0 


0 


1 


1 


1 


1 


B5 1 


0 


0 


1 


1 


0 


0 


1 


1 1 


BSO 


0 


1 


0 


1 


0 


1 


0 


1 




1/6.5 


1/6 


1/5.5 


1/5 


1/4.5 


1/4 


1/3 


1/2 




SW1 


ON 


ON 


OK 


ON 










SW2 






ON 


ON 










SW3 












ON 






SW4 


ON 


ON 


ON 


ON 


ON 


ON 


ON 




SW5 














ON 




SW6 














ON 




SW7 
















ON 


SW8 
















ON 


SW9 
















ON 


SI 


ON 




ON 




ON 








S2 




ON 




ON 










S3 










ON 









m.2\Z*2ftZ>£?\Z. Ii;H77l«l/yX^3 2 
\t. W&Mv bB S 2, BSlSOJBSOm. 



50 



[ 0 0 5 1 ] mm\iy h B S 2 , B S 1 RZfiB S 0 tfi 
"0 0 0" KKJtSttSfc, *»WtoA-r 7**41/ 
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6. 5/H77.t£n> M'yfSWl, SW4 , SI 

*«*>«»»can. 015 (b) iz^znzmmm&h 

SftS. HB S 2, BSlSCJtBSOA5"0 0 

1" fcKSSftit. KJIBtt/W 7Xttl/6/H7 

7. <h$n, 7^7f SW1, SW4, S2A^>tll; 

sn, sis (o »c*sn*#flfiigtetsn*. AW 

k'7 hBS 2, B S 1 Rtf B S 0 *« " 0 1 0 " .klttfiS 
tl5L *l»;H77ttl/5. 5;H7XiS 
ft, ^yfSWl, S W 2 , SW4, Sl^>tti 

tcsn. Ens (d) \z^znz>mm\Bi'&tznz>, 

[0 0 5 2] MWify hBS 2, BS1SWBS 

0# "Oil" KiS^ftSi, rSffl^iftA'-f 77131 
/5AW7Xt$tX, 7-f7fSWl, S W 2 , SW 
4, S2A?*>til:Sn> 015 (E) \z*ztiz>m 
tfdlSSt^n^o $ijffllb*-y hBS 2, BSl&tfBSO 
^ "l 0 0" fciSiJgSft-Si:, WL&MWirt-177s\tl/ 
4. 5A'-f77tSn, X-f->fSW4, SI, S3** 

=t>tt<§t;:£ft, 015 (f) tr^$n^^«[iissi^ 

ft-5„ $OTk*-y h B S 2 , B S 1 RtfB S0^"10 

i" \zm%.znz>t, ip B i»;H77«i/4;H7 
xi$n, 7-<7f sw3, sw4 a** s ft, 

015 (G) fcjj*Sft*<£tifi|g(&iSft.&. ftfjffllb'yh 
B S 2 , B S 1 RZfiB S0*S"110" iClSJt^ftS 

fSW4, S W 5 , SW6d^>t»tSltCSft. 015 
(H) tC^^ftSHttlHlSgt^ft^o WHtyhBS 
2, BS ISt/BS OjJ* "111" JC^Jt^ftSiv WL 

mwrnK-i t x« i / 2 aw 7x t s ft, M^fsw 

7, S W 8 , SW9*«*>ttIl:Sn, 015 (H) 
^Sft-5^«leli&£2ft5. R«, 

[0 0 5 3] 014 (A) fd&UT, ^11EV1«* 



10 



20 



CT K£<ft 


(VR) 


CT4 


CT3 


CT2 


CT1 


CTO 


0 


0 


0 


0 


0 


3.2xR Si 


0 


0 


0 


0 


1 


3.1xR 


0 


0 


0 




0 


3.0xR 


0 


0 


0 




1 


2.9xR 


0 


0 


1 




0 


2,8xR 


0 


0 


1 




1 


27xR 


0 


0 


1 




0 


2.6xR 


0 


0 


1 




1 


2.5xR 


0 




0 




0 


2.4xR 


0 




0 




1 


2.3xR 


0 




0 




0 


2.2xR li 


0 




0 




1 


2.1XR . 


0 




1 




0 




0 




1 




1 


1.9XR 


0 




1 




0 


1.8xR ji 


0 




1 




1 


1.7xR 
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:«ffl[GND^t^>Mg (SEG1-8 0) *<fc 
ZfZl^ymm (COMl-3 2) ©IRI/^, 121 
fiEV 2 tm5mi£V 5t)^^:>m.^ (COMl-3 2) 
(D4mRW<)l<. t^4«EEV4*i-tr^^ 
>Ftl (SEG1-8 0) <D#WSl\/'<>)l-<Z3bZ>o ± 

v&<d&o\z. #a«w^;uat2&**©tt#j6fl" (6) 

<D K<y blZfttSLtzO^ynM (COMl-3 2) t± 
?*>h9.@, (S EG 1-8 0) (IV 2 tV 3 %.fz\tV 
5 £V 4Z7U-2±mz3£mzfti1)UVT5£lMmW) (3S8S 

*. SSHBftfcOlrVT-tt, »tai 6 (A) Rtf (B) 
Srffl l^Ti&lJI§£ft'5. 
[0 0 5 4] 75:*, 014 (A) tC*^T, VRtt3> 

W£&Vi>7,5> 3 9*H>Xh7?ya >l/yX^ 5I*|{C 

[0 0 5 5] m3\Z, 3>h7Xhill/yX?39ffl 
5 h*y HT*riEaftfc*Jfltry hCT4-CT0fflK 

fita^^-r. B£>&3-#>« 5 fc. fW»eyhCT4- 
C T 0 * s " 0 0 0 0 0 " fr*>M\Z "11111" ST^ 
Bj^ffitn:VR©ffi«3. 2 xRA>bO. lx 

-5. dCDiotCtT, #»iffldWCV 1 -GNDHOtfi 

^ft-S. 
[0 0 5 6] 
[S3] 





CT R£tt 


(VR) 


CT4 


CT3 


CT2 


CT1 


CTO 






0 


0 


0 


0 


1.6xR 






0 


0 


0 


1 


1.5xR 






0 


0 


1 


0 


1.4xR 






0 


0 


1 


1 


1.3xR 






0 


1 


0 


0 


1.2xR 






0 


1 


0 


1 


1.1xR 






0 


1 


1 


0 


1.0xR 






0 


1 


1 


1 


0.9xR | 








0 


0 


0 


0.8xR 








0 


0 


1 


0.7xR 








0 


1 


0 


0.6xR 








0 


1 


1 


0.5xR 








1 


0 


0 


0.4xR 








1 


0 


1 


0.3xR 








1 


1 


0 


0.2xR 








1 


.. 1. 


1 


0„1xR , 



^mmmz-D^x. 01 6 (a) r& (b> &m /wwi®— «#&«awKjrri£*¥iBeiT*a. m 

UTtMISft*. ^-TttCfelr. 016 (B) \Z-O^X BCtt. Ht^fCOMl - C OM 3 ^ft-^ftEPDD 
RWf*-. 01 6 (B) «, V~jV*hVy97MWL& so Sft5fr#l*]l;:EilSft&3*>ffljS9J««ECOM 1 
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-ECOM3t, ±fe^BJ§fHIE COM 1 -ECOM3 
{cttJtt673ft (?U7jfa) lcE«Stlfc-fe^^>hfflS 
IfitlE S E G 1 - E S E G 3 Wnt^i. "t^* 
>hfflITOtESEGl-ESEG3l:ll ±if*> 
hfifSEGlTSEG3*>«»6Sn5. -fe^>hffl 
SWWIE SEG1— ESEG3 t 3 ^ffl&iWtt&E 
COMl-ECOM3t©HCtt«SI (&y>£n5) 

i77,©l M:Ml/TH5. i5 (a) - (c) 7b 
108 (a) - (c) \ZH^X. mft1&<D& m&R) 

5. 016 (B) iCfcl^Tte, jgBJttHECOM 1 <hjg 
MSESEGlt ©3E£© H V . HSZfilWtffi ECO 
M 2 t SHJ*ffi ESEG2i F h **, ,&*T 

(on) tsn, jSA" (off) tsnt^ 

[0 0 5 7] |16 (A) (1 (B) ©SiilECO 
M2t3?l«iESEG2i0$jS©l ! -yh, T&fr 
5, £*T (ON) l/Tl^HvhO^t^tCOM 
2, t^>hff SEG2X0!l^i^DSgl7l^ 
-A (7WAI) t^2 7l/-A (71/-AI I) £ 

[0 0 5 8] II 1 71/-A (7U-A I ) t;i*3t^T, a 

; E>'fi^coM2(Das?u^^ttv i tsn, ^jl&l*- 

^iHiV5iSn5. -7J. I17I/-A (71/-A 
I) CfcHT, ■fe^^>h«#SEG2©as?u^;ufi 
GNDtSn. #lKP^WlV4iSn4. KyhJi* 

*«. -t©«ffi3l*«iB*«^Da:Sn*. tot, 
11ECOM2 £3§BJ1*4IE S EG 2 t<D5t&<D \* y h 

[0 0 5 9] ^271/-A (71/-A I I) ICi^T. 
3 ; E>fi^COM2C0aWU-^;HiGND«J:$tl, #il 
#?U"<M;iV 2 tZtlZo -73> f 171/-A (71/- 
AI) iCfct^T. -tr^^>hft'^SEG2©a^u/<;u 
tivitsn, #aKi"^;M4V3.tsn-5. «Eoi, 
mwn®EcoM2 tmww.SE s eg 2 £©32,6© k 

A (71/-AI) tl2 7U-A (71/-A1 I) it* 

[0060] 117 (A) ~ (d) a, ±m$zffim<Dm 

Jf«T3«£©fl80y£*T. Iffl7^ai7 (A) 
tg#£?IlBl&£: bTfl}j«Snfc±Elllt«©*ft**lli!l 
fcfcbfcjtf-H 5 0£ft£U £©5tf-F5 Ofck-h 



ID 

><-;i/ti*tfn*E»5 1 *^LTiff/t^i/*^t 

5 2S»«T6J:5l:l,ftt>0 
T*3. fcii. 5 3IJ7-f7a7 , Dt7^77'3^ 
ILfeMPU^-HT', MPU*-K53t+-7h'J 
■7^X»«5 2 <h«!t#tC$(J|51$n^^^->U7;i/ffift«S 

[0061] mi 7 (b) \t, mmmmrnvrnft 

©T&£, 

[0 0 6 2] 017 (C) tt, »^*;i/*«|ST** 

-vh'J 7^XM5 2±tr^.#^©n>T : >D-C^g 
*tR£«*U ^VhU7^Xll5 2tM«^ 

CP (Tape Carrier Package) 5 1* iZ&iXfflfot* 
£o\z 1,1th <dx-$>z>. 

[0 0 6 3] 017 (D) it. J*ffcrt*;i/S*jST** 
20 -7h'J -7i7XStS5 2±tm#tt©n>5r>-y-C-^g 

rrsahru ^a**(frjwsm^-yy2«?^a«^/N° 

;H t+-7h'J7^M5 2<h£t-h->-^5 1 
T^icT 3 <fc 5 (C L fc © X' $> -5 . 
[0 0 6 4] 0 1 8 izit. %A3^fl3!l«f SB 2 ©iSS^E 

iw*iW B ^/^;n £tta&*MfH&H2 t© 
sattwsjKf. 0 1 8 tc^-r <fc ^ i-. ^©Hig«»j©jsa 

*^$|JWSS2«. a^EMf^COM l~COM3 25: 

it. mmr+Httw*?* -v^puyu-tyvtvm 

-So £ ©<fc 3 fcS^E?aJ££S<h Mi£Lfc«fc3 
-ty*> h-yy b UzSX? 1 2*3j;r>*a ; E>v-7 h 

^A^;H ©±T©^Tn©euHCfc> ^e.lC^-yT'Sr 
[0 0 6 5] H19tt, *3E9J®ttJI3*lll!lff SB 2 *t 

fijfflsn^»?es«is->xxA©«iHsiifiK©^p>>^0 

[0 0 6 6] |B]0{C^Tv'X^Att. «MBFS«e>/^x 
Ate, t^r-^©ffii#fiSfT5 AD P C f 
H8S2 0 1, T.kf-^ 2 0 2, T'fi7 2 0.3, $tAA°* 
;H. *-^-H2 0 5, T^f/^l'f-^^^SII 
M{b-r-i>TDMA|5]j&2 0 6, S@$nfc I D#^f£te 
so «t5EEPROM2 0'9, 7"D^7A6»*W5RO 
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M2 0 8, x-^©-B#tS^V-TZ]>©^ISIX'J7i: 
&-5SRAM2 0 7tiE<D^^). »S$H1 ^©* ^ U 7 
ffli£$c£l£5rf3PLL[5]S82 1 0, MiSg«^£iI§ff 

-r^fefe©RF[HlS§2 1 i&u^n££fM$p-r-5>->7.T- 

AftOTV-f 3>2 1 2T'M$n?) t 

[0 0 6 7] i2o«, *mw<Dmihi£^mfflmw 2 a* 

I^CD^a*^$iJ^gtt2«> 017 (D) (C^$n^«t 

otmmr% 1 1— c^t^n-r^-v h y ? 

[0068] i2i(i si 1 ©$tn,»^/i*;u 1 o— « 
©«is*^**r»<!P^aB. B22H Bii<attii£ 

1 ©— 0y©«§ffifi££^TgSBfrffi0T&-§>. 
[0069] 021. 022 tCspTKAS*/**;!' 1 
H M^.tdt» STN (Super TwistedNemat inc) i&HSrffl 

;M*i 1 3^tt, s^tcfls«snfc^7^««i 0 

1, 10 2t, 5tf7Xlfil0 1, 1 0 25^->-M 

1 1 3t©MtaAitJtsnfcJStiiSi 1 o£#-r3<, 
^sttwpasi 3 o^eaAsn*. 20 
[0070] 021, 122 tc^-Tck 5 \z, m&m 1 1 

(Indium-Thin-Oxide : I TO) **e>&S18St© 

•ty^>h««i (eseg) 11 mwi&zn. 

WSl \ 0 2«fctt#tt©SM*«IR (1 TO) fr<bfc5 
ffi^©3 ; &>fl1l (ECOM) 1 1 2AW$n5. # 
7Xli 1 0 1 ©ftfflj (ttSJIffi!) fctt. SScCD-fei/^ > 
h««l 1 1, SftKl 1 3 t**«*ttSSti, ^77 

M102 <Dnm mskmm aRont^ti 1 
1 2. Bram 1 4t*t«*auian*. 30 
ski 0 lo^mtii. ■xci 1 5*«tt«tffl^«i- 
1 7*»»ricsn. 0 2©n«KH 

«i 1 6m^nii. -t^^>htt® 1 1 1 
«si 1 2 ttesi^tcfixu ±?*>bnmi 1 1 1 

JST*. JSS^l 1 Ocd + J'. i&IIJf 1 1 0©^ 

* -7 7ft 9-£KB-f -5 H 1 1> pJffiT? 

<&■»><. 

[0 0 7 1 ] 02311 #§B9i©flfi0ffcMWT**SES 
8*->XfA 1 5 0 o |WI0{C*$n^)^a^^v 40 

7,xA 1 5 0 <h. 01 K^nSigftS^vX^A 1 0 



22 

[0 0 7 2] i©^JgW©^B B B«*$iJffllSM2H 0 2 
5lc*$nsj;^^T-i7 • 7-f n> • • 

£XS^©M7j£«^hE&?&J|/1*)U1 4 OSriKlfef 
3©J;:iIT&. ffcffigjfcffflfliea 2 H -fe^ 

h^tU 1 5 1 £^tr„ -fe^7<.>h^ ; E l J 15 1 
H •>7,fA^>?-7i'fX4^LT ) 7^?D7' 

n*. -tr^poh^y i 5 lroman ttffig&niR 

•>7H/-/X^ 1 2Aij&sns. 
[0 0 7 3] -tj, n ; &> K^fA'l 6 &0 l tc^-Tig 
B 3 B **SiJ«SM2(r*fLT^jg^nT^^. ^©SUMCT 
©s^r^lVtl 611 5X8 F7 b-?ffif$2tlZ>* 

*r?997*>vn9- y^mm^iz 3 fT#«^ "MB 

fgT&S. ^<Dtztt>. n ; E>h*5-f/\*l 6«ft2 4<@© 

i7i:, ^©a ; E> h*7-f a* l 6 ttSiS^y^M © 
Ky hv h 'J '^X^fflat >«»{B# (COMl- 
COM24) -t^>hg*ffl3 ; E>Ilif (C 
OMS1, COMS2) 

[0 0 7 4] f£||/1*;|/ 140 S£ffi»aVr C 
OM.Sl. COM1-COM2 4, COMS2«t^|j 

tiii^as?fiffi^^)HwSn-5. comi~ 

COM8*<«lfTB, COM9~COM 1 6*»*2ff 
g, COM1 7~COM2 4*5f3ffSt^?). -fe^ 

yhz^ymmmn (comsi, coms 2) n % 
1 4 0 <D±m7bmymiz -en-en 1 *fots 

^T{BiJt-l*U^/^^fe©fc*-5o ^©^-&, 2*©-k 
^^>ha ; E>|gi)jff-^COMS 1, C0MS207 

•fe, -i*HttfflSn&ni:ti:S4. 

[0 0 7 5] 024 Rtf%. 4 it, 02 3 ©ffif a 8^» 
8i2rt©3 ; E>y7 I- l/y^^ 1 5 tilxa-f-f 

3 411 rt«©Sd»try h^*3 t'y hNL 2 -NL 0 IC 

[0 0 7 6] 
K4] 
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23 



24 



NL 2 


NL 1 


NLO 








0 


0 


0 




1/2 Duty 


COMS1 % COMS2 


0 


0 


1 


* * -5 • ? * 1 fT-f -fe ? > > h 33* 


1/10 Duty 


COM1-8. COMSK COMS2 


0 


1 


0 


4r * ^ * * 2 fx+fc <? * > * &7fi 


1/18 Duty 


COM1-16, COMS1, C0MS2 


0 


1 


1 


* * ? * * 3 fH-fe ? > > h 


1/26 Duty 


COM1-24, COMS1, COMS2 


1 


* 


* 









^4tC^Sn-5J:-5H, NL 2 -NL OCDffi**, "00 
0" tsnst. -fc^^>h (& • V-i7 • 7< n> io 

Mn^^ffrfl^f (COM SI, COM S 2 ) £ 

tua-r* H5-f /wisns. ^©*£. ggi&^i- 

1/2 tStl*. NL2-NLOOI*«. 

"ooi" (c^n-st, -tiftyh&aitf&iftmw 

-fe^^>ha^e>ig|j!)m^ (COM 
Si, COMS2) StBfttiKMAtHyh^h'J 
>y^X*^fflr]^E>ggib{t^ (COM1-COM8) £ 
ffl7Jf 5 H^-f A*£$*15. £0>*§£\ IKK^j.-' 20 
it, 1/1 0 t$n-5o 
[00 7 7] NL2-NL0OW, "0 10"tC$n 

; &>h*7-f«, -k^^>ha^>|g|!jm^ (COMS 
1, COMS 2) ^tli*nH7^AtH7hVh'J-7 
^7.^^ffla^E>IBi!i{t^ (COMl~COM16) & 

tt. l/18tSn5. NL2-NL0fl)ii^ "01 
1" izznzt, -fc^^>ha*tSBlfT-SB3fTBS 30 

$n53t>K7-1'H, -fe^^>ha^>IKl!)ft^ (C 
OMS1, COMS 2) SrffiTjT-S K5< A*£ h*y h7 
HJvi'T.^jiUB 3 (COMl~COM2 
4) £tb7jT-5 F^'f ntSn*. iKSjxj. 
— r-^ti. 1/2 6 £3*15. ftfc. k' '7 h N L 2 — N 
L 0^©±E£W©tt'sRjett&.lhSn*-. 
[0 0 7 8] @2 4©3€>y7hl/yX^l 5©^S 

[0 0 7 9] 7'J y?7UyZf2 575M2 6AMz;7**> 40 
ha (COMS1, COMS 2) fg£ffl£ 

WWtfy hCENflt "0" £Sn**^tt£ilTOJ:5K 
Sn5. llTa-r-/*U/2iSnfe^ 7'Jy 
7"7P7 7"2 5M2 6©WI, ^M/^i'IRI 
$6 rij ^->7h$tT, KH^lKi^CSSFl 
7?>M2£tB7j£tf5,, K»7\a. -7^**1/1 0££*l 
fci§£. 7U77"7D77'l-9ao:2 5 > 2 6 (£, v 
7 hUS>* r 1 j $y7hS*T, K^KA 
SKM^CSF 1-9, CSSF 17SS2Sa*S-a- so 



5. KKxa.— x-f J&*1/1 8 £Sftfc»£. 7'J77* 
7D7-7"1 - 1 6Rtf2 5, 2 6tC, ^7hUy7^1 

r 1 J ^->7^tT, K5-f ASiRfl^CSF 

1- 16, CSSF 17I>S2£tiJ?3£i£5<, IKib^i- 

6 £-3*tfc«£, 7U77"7P77 , l-2 
4Rtf2 5. 2 6iC, ->7Hl/5?X^ajRW« rij 4 
->7hStT, h*7^A*aj?(f^CSF 1 -2 4, CS 
S F 1 — 2 £r til 7J 3 it -5. 

[0 0 8 0] •fe>^'J>v'«*Jt^l^v ! X^3 lOftfll 
t*.y hCEN**vf ^nyn-fe'vU-3KJ:oT, "1" 
£-T5*^. 7-f7n7"Dt7l)-3H BKixa—rw 
W6KV~J-7.5> 3 4©k'7hNL2-NL0S'"00 1" 
KRJgU ift;H77l«l/y7?3 2©k*<y hBS 

2- 04 "101" KT*. 

[0 0 8 1 ] 0 2 5 Ktt, l/2 6ja-f-f»6 
=fzL—=f-iWMi\/\ 0 tC^jSLfcJ»-&cDjK||A^;U 1 

[0 0 8 2] 02611 j&HA*;i/ 1 4 0 ©— fcl***!* 
tl-5. uOSSaA^JH 4 0fC43^T«, -fe^^>h* 
ifflPt>ft^COMS l^^nSiiifECO 

ms i*vx*;n±«»cE«sn*. ^v-7 • • 

6. -t^^>hfs^SEG2, SEG7, SEG23, 
SEG28, SEG4 2^«$n5IiiI (ESE 
G) ©IJ?l/^tIWSECOMSl©ISl/^ 

detox, Mt5«k5k:ft5T^5. -tn-en-t^* 

i(Jt^>hS^ffl3 ; E>(I^COMS lAWStl 

SilfitiECOMSl^Sh, 

t > hflt^S E G 2 ^MSni3ntf E S E G 

2*tsg^3n5. 

[0 0 8 3] £t±|ftWLfcJ:5tC» ±BEHfflS««, 
ftllri-f-f SS? V y^ ^ £BS&/W 77, SS? V v 

©*-©*^ic^o#^5Ji^, ±mmm73.-T4MiR 

U v 5 7. ^ £ ffitb AW 7 V 9 ©ift^ffl Sr^H-f 
Xi-x-YSgWTS^SrfT^ «fc^!CLfc©T« V-f £ 
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mftmm&Rztm&mmmfeZTifz z. t**T£. ma 

[0 0 8 4] -£<b\Z. #ffiH]gSlC*3^2)#EEtll*^^ 

Z£t>*X'%Z££h\Z, #miHBS©Sft ¥ £ (6]± S it 5 Z 
[0 0 8 5] jftft**W«g«rtK: , t>^ I J>5 r 

[0 0 8 6] £il±*5BW#K±r3Ta:Snfc*W*IIJfi 

m\z.m-3%&wmzi$m vtzw, *5&w\i±.mmm\z 

<Dfe&&^Mwmmz-o\,*xmmvT^z>ifi. mm?^ 
>&mm\zm&miR?z>mw}jji£.<DmMkmmmfflmsiz 

1$©— «ff ©*.*ffi«*Hai©t , *fc»)gt" * J: "5 ic L 
Z> tztb<DUi? 7. PZmWT, &M<DQ:W\Zi%.^TZZ>£ 

[0 0 8 7] s<=>tc, ±ten5£^jT«, $tii«^A*ju 

©#&£^ AS 31 £ T 3 X^ff » 5 V»t4 5 5:^fT«±« 

feiffltsct*«T**. mmmmmmz^T 

/lfa-f-f U^T^y^) gg»j, X«, l/2f 
[0 0 8 8] £7c, £U:©lft91TBdE£LT, *569i© 



(14) 

IblWflKfiJffl-r* 
[0 0 8 9] 

Wfc *>© (C J; o T# £ n*&* BMIJ-rntfTie 
©ffiDT&So 

[0090] bp%, sft©g*tT^^iat?.isi^$ij 

[0®»fS¥^Ui^] 

[01] BIB. *5BW©-^lfi«»IK:«*«ffiS^'>^ 
[0 2] E2H 1/3 2fa-f^Il (4ft**) 
[03] i3H COMl*^ 1/1 6fi- 

20 (2fT*^) Wfflntx^^'fntB^felT^^ 

[04] I4H COM 1 fr£> 1 / 8fa-f-f SEW) 

[0 5] 0 5 (a) , (b) , (c) tt, COMIA^ 
1/3 2, 1/1 6, 1 /8 7"3.-9--<mW}Vtztg<D 

[06] 06«, COM9A^l/16ra-f-(ia 
(2fT*^) Nffflat^H^ A'tB^^TJfeS. 
[0 7] 0 7te, COM9^f> \ / S =l-J- 4 mWi 

30 [08] 08 (a) . (b) . (c) «, COM9A>5 
1/3 2, 1/16, l/S'T^. — y-AmWlVtztiO) 

[0 9] 19(1 a*^*;Hfijfeffilc3i*T*fc«)03 
^ > -> 7 h V -7X * ©»*Bfe0»BlT?* -5. 
[010] 0 1 0«, «^A^JU^*g|5(C«^T-5)fc«6 

[01 1] 01 Hi, jgj|ilg«)*mf6^ffl#m0SSl 1 

[0 1 2 ] 0 1 2 (A) , (B) , (C) W (D) 
40 «, ^ B H B iKtl)fl:JE»^ffl#EEIfiIS§l 1 <75*ff^J*^t(Hl 

[01 3] 01 3 (a) rzs (b) «. m&mwinmm 
[014] 014 (a) \$mikmW)JU77>w>m®mi 

8 ©a#Wtt0l&»J«HT**. 
[01 5] 01 5 (B) , (C) , (D) , (E) . 
(F) , (G) . (H) RlK (I) tt. §/H7X0f 

so [016] 016 (A) «. 



(HIM ¥11 -3 11980 



(15) 



27 

mw$LW*7fi.-$$Lwm, itai6 (b> a. h*7^ 
flares. 

[017] 117 (A) , (B) . (C) , (D) tt, 
•5. 

[HI 83 HI 8 (A) , (B) tt, H2fi«|CD%a^ 

[H 1 9 ] H 1 9 tt. #fgi£©i!£ii^->7.xA 10 0 

32 0 fi**W©}SJi^->^T-A 1 0 0*« 
1 S^T. 

3 2 i «. ^ftA^;w i <Dmm*m-f$im,m 



[02 0] I 
[H2 1 ] t 
[022] 02 2«. 

20 

[023] 02 311 *KW©ffl©H*6ffilKH-rsaEft 
^•/XfA 1 5 0©7*n->i7HS:*-r o 

[02 4] 02 411 02 3©mg^jic*^-&a ; e>-> 
7 h Uv7.^©^iffl^lHjgSHTa&?). 

[025] 02 5tt, H2 3©^M^J(C43^T» 
*«SB^»ff Lifc«£©«il^*;H 4 0©«^J<&^ 
fo 

[02 6] 02 6H 0 2 3©Hjfiffi|K4stt*«ft^* 
JH 4 0 ©«!£#] £^To 
[«Ht<0RW] so 

1 vf fn-yu-ty-y- (MPU : v^f £ □ • yaty 

,-y- • 3.~y b) 

2 KJ|**Mff£B 



3 

4 ->7fM>^7i-X 

5 -f >7. h7i7->3 >l/yX^ 

6 7h*l/7.*'7>^ 

7 gjjM^E'J (SSr-iS'RAM) 

8 +t7?3'yi^V-^/ : E l J (CGROM) 

9 £ft£&|slB 

10 5 >4f5B£l@JB& 
1 1 #EE[HS§ 

12 -fe^;*>]— >T7 hl/vX^ 

13 vyj-mk 

14 t^>hh*7l'A* 

15 3t>->7 h l/y^i' 
1 6 3 : E>H7'fA 

1 7 ^SK«j«i!ilHlS& 

18 ttABtt/W TXHIBS 

3 1 t>3"J>^iil§gl/yX5' 

3 2 ig»A-f 7XMU-^i' 

3 3 #ffif&*a«U'S?^^ 

3 4 SBSj-t^-tV jIWI/^T.;? 

4 0 y^fAli 
DB0-DB7 r-i'AXM 

E h-f *-Zf)\sm^ 

R/W'J - h8J?«*t 
RS l^X^iltRff-^ 
COM1-COM32 a >ffilb{f *t3S^ 



-S EG 8 0 
-CSF32 



S EG 1 
C S F 1 

V c c MWME. 

gnd ^7>h mm 

Vc i #ffi[HlS§-N.©#JE**mEE 

vlout #m«ffim7j^T 



[019] 



211 206 



, 20B I 

PLL |_| <f 

209 



I 
210 



207 «- 
20B^t 



TDMA Mttt 



SRAM 



ROM 



^ EEPROM ~~| — 



201 



ADPCM 



,212 



202 
203 



LCD /t*;U 



*-^MJ*>U 205 



(16) 
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[02] 



I » 1 4 S 6 7 0 I 10 11 12 13 14 15 16 17 16 12 20 21 22 2324 252627 29 293031 121 23456 79 2 19 1112 1314 19 16 17 19 I© 2021 22 
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